






































































































































UNDERGROUND STORAGE FACILITY 

SITE CERTIFICATION AGREEMENT 

for the 

MIST SITE 

between 

The State of Oregon 

acting by and through its 

ENERGY FACILITY SITING COUNCIL 

and 

OREGON NATURAL GAS DEVELOPMENT CORPORATION 



UNDERGROUND STORAGE FACILITY 

SITE CERTIFICATION AGREEMENT 

for the 

MIST SITE 

between 

The State of Oregon 

acting by and through its 

ENERGY FACILITY SITING COUNCIL 

and 

OREGON NATURAL GAS DEVELOPMENT CORPORATION 

This Certification Agreement is made and entered into in 

the manner provided by ORS 469.300 through ORS 469.570 and ORS 

469.992, by and between the State of Oregon (State), acting by 

and through its Energy Facility Siting Council (EFSC) and 

Oregon Natural Gas Development Corporation, (ONG), a wholly 

owned subsidiary of Northwest Natural Gas Company (NNG). Any 

reference herein to ONG shall also include NNG. 

I. SITE CERTIFICATION 

A. This agreement certifies that, to the extent 

authorized by State law and those warranties and con

ditions set forth herein, the State approves and 

authorizes the construction and operation of an 

underground storage facility for natural gas and related 

or supporting facilities at the Mist Site, in the manner 

described in ONG's site certificate application, this 

agreement, and the record of the administrative 

hearings held pursuant to ORS 469.300 through ORS 
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469.570, including supporting testimony filed by ONG 

with EFSC. This approval by the State binds the State 

and all counties, cities and political subdivisions in 

the State as to the approval of the site and the 

construction and operation of the underground storage 

reservoir and related or supporting facilities, sub

ject only to the coOditions of this agreement. 

However, each.agency that issues a permit, license or 

certificate shall continue to exercise enforcement 

authority Over such permit, license or certificate. 

B. This certificate requires ONG to comply with applicable 

state laws as they exist on the date it is executed by 

EFSC, and With stricter state laws adopted subsequent 

thereto if compliance with such stricter state laws is 

necessary to avoid a clear danger to the public health 

and safety. 

II. SITE DESCRIPTION OF TBE UNDERGROUND STORAGE RESERVOIR AND 
RELATED OR SUPPORTING FACILITIES 

A. The underground storage reservoir and related or sup-

porting facilities to be constructed and operated con-

sist of: 

l. two naturally existing underground gas reservoirs 

(the flora and bruer pools) in portions of 6 

sections of land in Columbia County, Oregon, 

entirely within the project boundaries 

described in Appendix 1 attached hereto and 

by this reference incorporated herein; and 
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2. located in Columbia County, Oregon the 

fol~owing related or supporting facilities as 

shown on the attached Appendix 1: Miller 

Station with attendant equipment (including, 

but not limited to, compressors), gathering 

lines, access roads, existing natural gas 

wells, monitoring wells and proposed 

injection/withdrawal wells. These locations 

may be adjusted as reasonable or necessary 

because of physical conditions. 

III. WARRANTIES 

In consideration of the execution of this Certification 

Agreement by the EFSC, and pursuant to ORS 469.400(4) 

and ORS 469.470(3) the following warranties are made: 

A. Completion of Construction 

ONG warrants that the construction of the 

underground natural gas storage facility and 

related and supporting structures will be completed 

prior to August 31, 1987. 

B. Financial Ability 

ONG warrants that it has reasonabie assurance of 

obtaining sufficient financial resources to 

construct and operate the underground storage 

facility, and related and supporting facilities 

including funds necessary to cover cQnstruction 
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costs, operating costs for the design lifetime of 

the underground storage facility, and the costs of 

permanently shutting the underground storage faci

lity down and maintaining it in a safe condition. 

C. Ability to Construct and Operate 

ONG warrants that it has the ability to take those 

actions necessary to ensure that the underground 

storage facility and related and supporting facili

ties will be constructed and operated in a manner 

consistent with its representations regarding 

effects on the public health, safety, and welfare 

contained in its site certificate application, and 

supporting testimony and the terms and conditions 

of this agreement including compliance with all 

design, quality assurance and personnel qualifica

tions and training -requirements. 

D. Protection of Public Health and Safety 

ONG warrants that it will take those actions, 

including compliance with all state and Federal 

statutes, rules and regulations necessary to ensure 

that construction and operation of the Mist 

underground star.age facility poses no danger to the 

public health and safety. 

IV. CONDITIONS 

The following conditions are provided pursuant to the pro

visions of ORS 469.400 and OAR 345-100-011. 
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A. State and Federal Law 

1. ONG and EFSC shall abide by all applicable 

state laws including all laws and state admi

nistrative rules and regulations in effect on 

the date this site certificate is executed, 

except upon a clear showing that there is 

danger to the public health and safety··that 

requires stricter laws or rules, .then, in that 

case, EFSC may, subject to ORS 469.400 require 

ONG tO meet stricter state statutes or rules 

of EFSC or other state agencies or ordinances 

of cities or counties adopted subsequent to 

the execution of this agreement. 

2. Nothing in this agreement shall relieve ONG 

from complying with requirements of Federal 

laws and regulations which may be applicable 

to construction and operation of the 

underground storage reservoir and associated 

facilities, and with the terms and conditions 

of any permits and licenses which may be 

issued to ONG by pertinent federal agencies. 

B. Control of Site 

Prior to commencement of construction of the F·acility 

ONG shall present evidence satisfactory to EFSC that 

ONG has access to the facility and full control 

over the underground reservoirs and sites for 
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related and supporting facilities, whether by 

ownership, lease or eaeement or otherwise as 

necessary to: Construct and maintain the 

underground reservoir, compressors, pipelines, 

gathering lines, injectio~ withdrawal and other 

wells, and access roads to the facility necessary 

for the construction, operation, monitoring and 

regulation of the underground storage reservoir. 

C. Mandatory Conditions Required by OAR 345-100-011 

l. Locat·ion 

31 " 
Related or supporting facilities shall not be 

located at less than the minimum distances 

from any existing permanent habitable dwelling 

specified in OAR 345-100-036{1) in effect on 

the date of this Certificate. 

2. Pipelines 

All pipelines in the project area shall be 

designed, built and operated in compliance 

with the requirements of- the u. S. Department 

of Transportation set forth in Title 49, Code 

' 
of Federal Regulations, Part 192 subpart C, in 

effect on the date of this Certificate, as 

administered by the Public Utility 

Commissioner of Oregon. 

3. Noise 

All compressors, pipelines, roads and related 
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facilities shall be designed, constructed, 

installed and operated in such a manner so as 

not to violate the standards specified by the 

Oregon Department of Environmental Quality in 

OAR 340-35-35, (Noise Control Regulation,) in 

effect on the date of this Certificate. 

4. Wells 

Operation, maintainence and abandonment of 

all wells on the site shall be in compliance 

with the applicable provisions of ORS chapter 

520 and OAR ch. 632, Division 10, in effect on 

the date of this Certificate, as administered 

by the Oregon Department of Geology and 

Mineral Industries. 

S. Monitoring Program 

Design, construction, and operation of the 

underground storage reservoir and related or 

supporting facilities shall incorporat,e a 

monitoring program to ensure the public health 

and safety and to detect leakage using the 

best available surface and subsurface moni

toring technology and testing procedures 

available as of the date of this Certificate 

or as described in ONG's application and sup

porting testimony relating to OAR 

345-100-040(6) and (7). 

7 



6. Water Quality Protection 

ONG shall construct, build and operate the 

underground storage reservoir and related or 

supporting facilities so as to prevent 

emissions of pollution into ground or surface 

waters in violation of OAR 345-100-40 

(l)(a),(b), and (c) and other state and 

Federal water pollution rules and statutes in 

effect on the date of this agreement. 

7. Fragile Soils 

The ONG underground storage reservoir and 

related or supporting facilities shall be 

designed, built, and operated so as to re

duce adverse impacts on unstable or fragile 

soils. 

8. Socio-Economic Impacts 

Throughout the design, construction, and 

operation of the underground storage facility 

ONG shall continuously cooperate with Columbia 

County to identify any adverse socio-

economic impacts. 

9. Water Rights 

ONG shall design, build and operate the 

underground storage facility and related or sup

porting facilities without infringing on the 

existing water rights of other persons. 
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10. Applicant's Representations 

The facility shall be designed, built and 

operated in compliance with the representations 

made by ONG in satisfaction of OAR 

345-100-040(2),(4), and (8), and any other 

EFSC standard. 

11. Gas Pressure 

ONG shall maintain· average gas pressures in. the 

underground storage reservoirs at levels equal to 

or below the natural gas pressures in the 

reservoirs, prior to production of natural gas 

which was 1000 psi in the Flora pool and 940 

psi in the Bruer pool. Provided, however, that 

ONG may maintain natural gas pressures at 

higher levels if ONG provides EFSC with results 

of a breakdown test of the caprock which shows to 

EFSC 1 s satisfaction that a higher level of 

pressure will not endanger the public health and 

safety. Such higher level in any event shall 

not exceed 1250 psi. 

v. Other Conditions 

1. It is agreed by ONG and EFSC that construction of 

any other injection/withdrawal well, pipeline or 

gathering line, or any other facility not 

shown in Appendix 1 or identified in part II 

of this agreement shall require an amendment 

of this agreement as provided in part VII 

below. 
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VI. Approvals 

The following approvals, permits, licenses, or cer

tificates by governmental agencies are considered 

necessary to construct and operate this underground 

storage of natural gas facility. Each appropriate 

state agency shall issue the permits identified 

below consistent with the conditions in this 

agreement and not later than 90 days or sooner as 

provided by the appropriate agency's rules, from 

the time of filing of a complete application 

by ONG. ONG shall make application for these 

approvals, permits, licenses, or certificates, 

payi~g all applicable fees prior to construction of 

this facility or later as appropriate. 

1. Department of Geology 

Well drilling and other permits required by ORS 

ch 520 and OAR ch 632 Division 10. 

2. Department of Environmental Quality 

Air Contaminant Discharge Permit for the opera

tion of the Mist underground storage facility. 

3 Public Utility Commissioner 

Compliance inspection of pipelines pursuant to 

Title 49 c·FR, Part 192, as necessary. 

4. Department of Commerce 

Pressure vessel inspection, State Fire 

Marshall approvals and plan review of 

construction drawings. 
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5. Department· of Transportation 

Single trip permits for oversize or overweight 

loads. 

6. Columbia County 

Building, plumbing and electrical permits. 

VII AMENDMENT OF SITE CERTIFICATION AGREEMENT 

A. ONG and EFSC recognize a need to provide a 

means of amending this agreement because of 

the length of time which will pass between the 

date of its execution and the date of 

construction and the length of the operation 

of the facilities. Therefore,.the parties 

agree that in the event future unforeseen 

developments cause the construction or opera-

tion of the underground storage reservoir or 

related or supporting facilities to present a 

danger to the public health, safety or welfare 

or if Federal law requires a change, this 

agreement may be amended by further written 

agreement, executed in the manner provided 
' 

in ORS 469.400(3), after compliance with the 

procedures of B. through F. below. 

B. Either ONG or EFSC may propose a corrective 

amendment. The proposal shall set forth the 

amendment verbatim, together with a statement 

of the reasons therefor. 
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C. EFSC shall distribute the proposed amendment 

to the interested state agencies, and to the 

county advisory group as defined in OPS 469.480 

requesting comments and recommendations ·on the 

proposed amendment within 30 days of the date of 

distribution. 

D. If ONG and EFSC do not agree on an· amendment or 

if after public notice in a regularly published 

EFSC meeting agenda 10 or more members of the public 

or an·organization representing 10 or more 

members of the public request a hearing, EFSC 

shall hold a public hearing on the proposed 

amendment within 90 days after distribution of 

the proposed amendment. 

E. At the conclusion of any hearing, and in no case 

more than 120 days after the proposed amendment 

was distributed, the EFSC will, based upon its 

findings as to danger to the public health, safety 

and welfare, either approve or reject the pro

posed amendment. Rejection or approval of the 

proposed amendment will be subject to judicial 

review the same as this agreement. 

F. For amendments not affecting the public health, 

safety or welfare and where ONG and EFSC agree 

that it is desirable to amend this site cer

tification ONG may file with the EFSC an 
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application for an amendment to the site cer-

tificate agreement, which application shall 

state the necessary reasons therefore. The 

EFSC may grant such application without 

further proceedings at its regular public 

meeting. 

VIII SUCCESSORS AND ASSIGNS 

This agreement is binding upon ONG and any 

co-owners, partners or joint venturers of ONG in 

the construction and operation of the underground 

storage facility and related and supporting facilities 

and upon any successors in interest to or assignees of 

either ONG or any co-owner, partner or joint 

venturer. 

IN WITNESS WHEREOF, this Site Certificate Agreement has 
' 

been executed by the State of Oregon, acting by and through 

its Energy Facility Siting Council and Oregon Natural Gas 
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Development Corporation as below subscribed on th'.is Ju<n'i 

day of 

State oJrOJ'•),gon 
0 

. 
I .. 
I/;/ !. // I 1 

By: r,: //,(1'(t{f::.., 11 C!:J.-.;.'o(..J 
Chairman 
Energ.y Facility Siting Coun.cil 

Attest: 

Oregon Natural Gas Development Corporation 
and 

Northwest Natural Gas Company 

By: 

Attest: 
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ASSIGNMENT 

of 

UNDERGROUND STORAGE FACILITY 

SITE CERTIFICATION 

for the 

MIST SITE 

Oregon Natural Gas Development Corporation, an Oregon corporation with 
its principal place of business at 221 N.W. Second Avenue, Portland, Oregon 
("Assignor"), does hereby assign and convey to Northwest Natural Gas Company, an 
Oregon corporation with its principal place of business at 220 N.W. Second Avenue, 
Portland, Oregon ("Assignee") all of its right, title and interest in the Site Certification for 
the MIST SITE dated September 30, 1981, including any and all approvals and 
authorizations therein received by Assignor from the State of Oregon acting by and 
through its Energy Facility Siting Council. 

The true consideration for this Assignment is Ten Dollars ($10.00) and 
other good and valuable consideration, the receipt and sufficiency are hereby 
acknowledged. 

This Assignment is made in accordance with the above-referenced 
certification and shall be binding upon and inure to the benefit of the Assignor and 
Assignee, and their successors and assigns, and shall be effective for all purposes as 
of April 11, 1988. 

Assignor: 
OREGON NATURAL GAS DEVELOPMENT 

CORPORATION 

By tffL&r~2',~ 
STATE OF OREGON 

County of A#'r#pM+i'I s.s. 

On this'' day of ../,,;LY , 19~Doetore ma, the 
undersigned, a Notary Public in and tOr $aid County and 
State, personally appeared ..2)1u,f.Y'.qC' '- AP<4 r' 
known to me lo be the ,pc4S.1pl!!."'4.lr= of Oregon 
Natural Gas Development Corporation, the corporation that 
executed the within instrument, and known to me to be the 
person who executed the wi1hin instrument on behalf ol the 
corporation therein named. and acknowledged to me that 
such corporation executed the same pursuant lo its by-laws 
or a resolution of its board ol directors. 

R.l. HORDICHOK 
NOTARY PUBLIC - OREGON ~ 

My Com")_~ E!Pi~ - /d "'!- v z. 

Assignee: 
NORTHWEST NATURAL GAS COMPANY 

STATE OF OREGON' 

County olA:J..VtTNtJ""<H'f s.s. 

On this fL day of ./vl..H' , 19'k)belore me, th• 
undersigned, a Notary Public in and for said County and 
State, personally appeared ~ c/ /l 41€ 
known to me lo be the $~ci1Z6 r•#lilY of 
Northwest Narura! Gas Company, the corporation that 
executed the within instrument, and known to me to be the 
person who executed the within instrument on behalf of the 
corporation therein named, and acknowledged to me that 
such corporation executed the same pursuant to its by·laws 
or a resolution of its board of directors. 

R.L. HORDJCHOK 
NOTARY PUBLIC - OREGON 

My Commission Expires.~~~ 4 • ~ Z.. 
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.Amendment No. 1 to 

Underground sto<age Facility 
Site c.artification Jqreenent 

for tlie Mist Site 

be°"""1 

The state of ~ 
acting by ond through its 

Energy Facility Siting council 
and 

Oregon Natural Gas ~t Cm:poratioo 

1. The Mi.st Site certification Agreenent C"Aqreement") was executed by Oregon 
Natur.tl Gas IleftlqDBJt CoJ:poration (CH;) and the state of Oregon estate>, 
acting by and through its Energy Facility Siting Council ll!l!'&::l, on 
september: 30, 1981. The h.;!Leeteot authorizes CR; to construct and q>erate 
an unfurrground. storaqe facility for natural gas and associated facilities at 
the Mist Site in Coltmibia c.conty, Oregon. 

2. om wishes to mrend this Agreenent in order to extend the dee.dllne for 
constructing the prqposei facility. 

3. Col.umbia County, the Mist-Birkenfeld Rural Fire District and local residents 
requested ailditional. amendments to the l\gr<l<lnent. 

4. = has reviewed cm'. roquest and the Coacerns and i;equests nade by the 
public. ws:: agrees that- certain anerdnents to the Agreerent should be exe
cutei. 

. 
In consideratiQD. of the foregoi.Pg, it is agreEd that: 

a. Sect.ion llI..A.. of the AgreE!llEilt is anendai to read as follows: '"ON:; 

warrants that the construction of the underground natural gas storage 
facility and related and supporting structures will be o:ripleted prior 
to August 31, ·1990." 

b. The nap in l\ppelldix 1 of the site certificate is replaced by the mep 
attachei herein. 

c~ section II~.l is mrended to read as follCMS& •two naturctlly existing 
underground gM reservoirs {the Flora and Bruer po.>ls) in portions of 3 
sections of land all in TownShip 6 North, Ranga 5 W- of the 
Will.anette Meridian .in Columbia ecunty, Oregon, containing 94.0 acres, 
m:ire or less fn:m the surface of the earth to the base of the Clark and 
Wilson Sands and the stratigraphic *valent thereof, which in the 
case of the Bruer p:x>l_ was identified at a neasured. depth of 3,095 feet 
in the me OCfl RD 1 well and in the case of the Flora pcxtl was iden
tified at lll>Osured depth of 2, 760 f- in mr: a:f33-3 well and ore 
entirely within project boun:laries described in Appendix l attached 
hereto and by reference incor:porated herein, and" 
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d. Section IV.C.5 is anended to read. as follCMS: "Design, construction 
and ciperation of the und.rgrOllild storage reservoir and ralatal of sup
portinq facilities shall incorporate a nonitoring program to ensure the 
public health and safety and to detect leakage using the best available 
technology and testing prooedures available as of the date of this 
Certificate or as described in CN3 1!l application and ~rting testi-
111'.)ny relating to~ 345-100-040(6) and (7J. ai:;. shall re:::::c.mnend for 
EFS:: approval a program to evaJ.ua.te reported loCal. unusual vibt"ations. 
The program shall include reports not less than annually to PPS!. If 
~ or EFs:: believes there is a correlation between reported vibrations 
and storage r~ir activity., cu; sMll rE:Ccmnend to EFS: a program 
to install and nonitor seismic i..nst.run:errt." 

e. The following sentence is adde:i to the end of Section IV.C.ll: "'fJiiG 
shall notify Col1mlbia Q:lunty when it notifies EFS:. tlla.t it wishes to 
increase reservoir gas pressures ab:Jve disocvery piessure." 

f. Section V .1 is amended to read as foll CMS:. "It is agreed by ctG and 
E~OC. that construction or replace:rent of any m:mitoring well, 
inject.ion/withdrawal -well, pipeline or gathering line, or any other 
facility not sha-m in Appendix 1 or identified in part II of this 
agreement shall re:iuire an amendment of this agreenent as providei in 
part VII be.lair. n 

g. Section VI .. 6 is amended to read as follows: "Building, plumbing, 
electrical, and coaditiooa.l laDd use permits." 

IN WITNESS WI!BEW)F, this l!rterdnent No. 1 t.o the Mist Site Certification 
Agresent has been executed by the Chairman of the "&ler:gy Facilit~ Siting 
Coune:il of the state of ~92 and o:mtural Gas Develq.ment Corporation, 
as bel~ subscribed this ~Atiay of , J.987. . 

ttJ,;~Jd;,, 

Attest: -L~,.:-~i/cy~-""'· ·~-"---

~UUJ 
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Amendment No. 2 to 

Underground Storage Factltty 
Site Certification Agreement 

for the Ml st Slte 

between 

The State of Oregon 
acting by and through its 

Energy Facility Siting Counc\1 
and 

Oregon Natural Gas Development Corporation 

1. The H1st Site Certfficat1on Agreement (nAgreementh> was executed by 
Oregon Natural Gas Development Corporation <ONG) and the State of 
Oregon <State>. acting by and through its Energy Facility Stting 
Council CEFSC), on September 30, 1991. The Agreement authorlzes ONG 
to construct and operate an underground storage facility for natura1 
gas and associated facilities at the Mist Site tn Columbia County. 
Oregon. 

2. ONG w1 shes to amend this Agreement to add one new monitoring we 11. to 
the related and supporting fac111ties authorized by the S1te 
Certificate. 

3. The monitoring ·welt, known as OM 438-10, ls needed to monitor aquifer 
activity on the south slde of the Bruer Reservoir. 

4. The site of and specifications for the proposed monitoring well are 
generally described and dlscussed in ONG's original appltcat1on, 
testtmony, and Stte certlffcate Agreement for the storage facility. 
These descriptions and specifications adequately describe the health 
and safety requirements for monitoring wells-. ONG assures th.!t those 
descriptions and specifications apply to the proposed monitoring 
well. Therefore. the amendm@nt does not present danger to the public 
health. safety or welfare. The Agreement authortzes EFSC to make 
amendments at regular public meetings if hea1th and safety are not 
affected. <Section VII.F.J 

5. EFSC has reviewed ONG's request and staff have consulted Columbia 
County. the Oregon Department of Geology and M1ne·ra.1 Industries. and 
Oregon Publlc Utt11ty Commission staff. No objections to the 
proposed well were raised. EFSC agrees that the amendment to the 
Agreement should be executed. · 

Iii llU5 
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In consideration of the foregoing, IT IS AGREED that: 

a. The map in Appendix 1 of the slte certificate ls replaced by the 
map attached herein, titled E~h1bit Z (Revised 5-19-88), to 
allow the addition of one monitoring well, known as OM 438-10, 
on the south side of the Bruer reservoir. 

IN WITNESS WHEREOF, thts Amendment No. 2 to the Mfst Site Certtfication 
Agreement has been executed by the Chairman of the Energy Facility Si ing 
Counc,1 of the State of Oregon and OregOn_]atural Gas D. velo t 
Corporation, as below·subscr,bed thls~day of "'t: • h • 

OREGON NA11JRAL GAS DEVELOPMENT 
CORPORATION 

CG:jf 
27lOK{dl J 
05/26/88 

STATE OF OREGON 
ENERGY FACILITY SITING COUNCIL 

~UU\> 
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Amendment No. 3 to Underground Storage Facility 

SITE CERTIFICATION AGREEMENT 

for the Mist site 

between 

The state of Oregon 

and 

Northwest Natural Gas Company 

RECITALS 

1. The Site Certification Agreement ("Certificate") for 

the Mist Site was executed by Oregon Natural Gas Development 

Corporation ("ONG") and the State of Oregon Energy Facility 

Siting Council ("EFSC 11 or 11 council 11
) on September 30, 1981. Tl-.e 

Certificate authorized ONG and its parent company, Northwest 

Natural Gas Company ( 11 NNG") to construct and operate an 

underground storage facility for natural gas and related or 

supporting facilities at the ~list site. The Mist storage 

facility was transferred from ONG to NNG effective April 11, 

1988. 

2. Construction or replacement of any monitoring wells or 

injection/withdrawal wells requires an amendment of the 

Certificate. Such amendment may be granted at a regular public 

meeting of the Energy Facility Siting Council if in the opinion 

of EFSC and the company it is desirable to amend the certificate 

and the amendment will not adversely affect the public health, 

safety, or welfare. 

1 



3. NNG seeks to amend the Certificate to permit 

construction of two replacement wells for two poorly functioning 

injection/withdrawal wells (IW 33d-3; IW 22d-10) and two new 

wells to increase the capacity for withdrawal. The two 

replacement wells (IW 33ac-3; IW 32c-10) will permit withdrawal 

up to the current needs of so MMcf per day for the 1990-1991 

heating season, which cannot be reliably sustained because of the 

two poorly functioni~g wells. The two additional wells (IW 23d-

3; IW 13b-11) will allow a Mist system increase to 100 MMcf per 

day in the 1991-1992 heating season. 

4. The new wells will be located within the approved 

bou0daries of the Mist storage project and within existing areas 

of NNG mineral rights and leases. 

5. NNG requests that the Certificate be amended to permit 

construction of the four wells as shown on Exhibit A to this 

document, which will become Revised Appendix 1 to the 

Certificate. 

FINDINGS AND CONCLUSIONS 

1. EFSC sent notice of NNG's request to all affected state 

agencies and all persons on the EFSC's mailing list. EFSC placed 

a public notice and request for public comment in the local area 

newspaper on August 15, 1990, and a notice of public hearing in 

the same newspaper on September 12, 1990. 
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2. NNG's request and comments on it were reviewed and 

considered by EFSC at a special public meeting in Portland on 

.September 21, 1990. 

3 • NNG has obtained permits for the four wells from the 

Oregon State Department of Geology and Mineral Industries; 

Columbia county Planning Division; Mist-Birkenfeld Fire District; 

and the Oregon Department of Forestry. 
' 

4. Based on its review and consideration, EFSC finds that 

NNG 1 s request is reasonable, does not adversely affect the public 

health, safety, or welfare, and is consistent with all applicable 

standards. EFSC agrees that an amendment to the Certificate is 

desirable and should be made pursuant to Section VII. F. of the 

Certificate to allow drilling and operation of four wells as 

shown on revised Appendix l to the Certificate (Exhibit A) . 

IN CONSIDERATION OF THE FOREGOING, the following 

Amendment No. 3 to the Mist Site Certification Agreement is made 

and entered into by the state of Oregon,. acting by and through 

EFSC, and NNG, an Oregon corporation: 

A. Exhibit A attached hereto describes the well 

locations at the Mist site. Existing well 

IW JJd-3 will be retained solely as a 

monitoring well. 

B. Exhibit A is hereby substituted for all prior 

versions of Appendix 1 for all purposes of 

3 



the Underground Storage $ite Certificate 

Agreement for the Mist site, as amended. 

IN WITNESS WHEREOF, this Amendment No. 3 to the 

certificate for Underground Storage Facility at the Mist site has 

been executed by the Chairman of the Energy Facility Siting 

council of the State of Oregon and Northwest Natural Gas Company, 

as below subscribed this day of , 1990. 
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STATE OF OREGON 

ENERGY FACILITY SITING COUNCIL 

Chairman 

Attest:~~~~~~~~~~~~

Secretary 

NORTHWEST NATURAL GAS COMPANY 
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OGc-19-96 10:49A ora nat gas dav co 

MAY 13, 1996 

DWAYNE L. FOi.EV 
SENIOR VICE PRESIDENT 
NORTllWEST NATURAL GAS COMl'ANY 
ONE PACIFIC SQUARE 
220 NW SECOND A VENUE 
PORTLAND, OREGON 97209 

503-222-0029 P.04 

PUBLIC 

UTIL!TY 

COMMISSION 

Enclosed is a copy or Inspection Report #96-15 concerning a PUC inspection nf the 
company's facilities at the Mist Ga.s Storage Field and Cornpressor Staliun. The inspection 
was conducted on May 7 and 8, 1996. 

·rhe -physical facilities as well KS the records penaining to rviillcr Station appear to be 
S:ilisfactory, and no probable violations of the gas pipeline safety regulations were found. 

If you have any questions or would like to discuss the report further, please feel free to contact 
me, or Bill Ogilvie at (503)378~6688 

' .--::> /'/ ..... /'.'.~ ( ' -'"'"-" ,, ..!. ~-·-c 

/ 

'~,t '> ..,, .. 
Jack P. Dent 

{_, Chief, Pipeline Safety 
Electric & Natural Cos Division 
(503) 378-6760 

Enclosure 

• . ' 

550 C1pit1>l SL NE 
Si.l11rn1, OR 97310- t:iso 
(503) 3?8-58'9 
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PUBLIC UTILITY COMMISSION OF OREGON 
GAS SAFETY INSPECTION REPOltT 

DATE OF INSPECTION: 

OPERATOR: 

HEADQUARTERS ADDRESS: 

LOCATION OF INSPECTION: 

OPERA TOR'S REPRESENTATIVE: 

(Present Durin2 Inspection) 

PUC REPRESENTATIVE: 
(Condurtini:: lrupection) 

May 7 & 8, 1996 REPORT NO.: 

Northwest-Natural Gas Company 

220 N. W. Second Av . 

Mist Gu Storage F"'ield and Compressor Station 

Nick Potts, Roy Rogers, Dave ·ravlor 

Bill <>g;Me 

P.05 

96-15 

COVJo:RAGE: It should not be anumcd that this inspection discovered all probable violations that could 
be involved, or lliat the Remarks and/or Recommendatiom, ifroUowed, would insure compliance with the 
Code of Federal Rcgulatiuni (CFR 49). Remarks or Recommendations are not to be construed as PUC 
Commission orden. The reader is referred to the CFR 491 Parts 191, 192, 193, 199 and 40 for pipeline 
safety requircmenU. 

CITATION 
NUMBER 

None 

PROBJ\llLE VIOLATION 
INVOLVED DESCRIPTION OF PROBABLE VIOLATION 

Inspection of tltc hlilit Ga.s Storage Field and Compressor Station was conducted on May 7, 1.996. The inspection 
conducttd on site evaluattd the physical plant aod also the OperatiOd! and Maintenance procedures used to IUintain 
t~e plant. 

Inspel·.tion of the rccorGs for rclief capacity and the cathodic protf'ction of the pi pine was conducted in the PortJand 
".'f!ice on May B. 19~6. 

All site in~pections and rclatr:d records were found to be satisfactory . 

RECOMM£NDATIONS: 

None 

-·-
Prepared By: 

Dale: Maz 131 1996 

l'az:c I of I 
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February 21, 1997 

Northwest Natural Gas 
220 NW Second A venue 
Portland, OR 97209 

Attn: Mr. H. Jack Meyer 

Re: Exhibit G 
Geology, Slope Stability, and Seismicity 
Mist Underground Storage Project 
Mist. Ore2on 

Dear Mr. Meyer: 

-------

1750 S.W. Harbor Way, Suite 400 
Portland. Oregon 97201 
503 228 7688 Tel 
503 223 6083 Fax 

Transmitted herewith are 15 copies of our report entitled "Geology, Slope Stability, and 
Seismicity, Mist Underground Storage Project, Mist, Oregon". This report is intended to fulfil 
the requirements of Exhibit G of the Mist Underground Storage Project site certificate amendment 
application. This work was performed under Change Order 1 to Purchase Order No. 43642, 
dated January 8, 1997. 

Dames & Moore also performed a geotechnical investigation of the Mist gas storage site. The 
results of the investigation, along with geotechnical conclusions and recommendations, are 
summarized in a report dated January 24, 1997. The subsurface information developed during 
the geotechnical investigation forms the basis for this current study. 

We appreciate the opportunity to be of continued service. Please call if you have any questions 
or need more information. 

Very truly yours. 

DAMES & MOORE 

~:t?~ 
Senior Engineer 

WP\016\02114\02/DRS:lih/02114-016-016 

Offices Worldwide 
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Exhibit G 
Geology, Slope Stability, and Seismicity 

Mist Underground Storage Project 
Mist, Oregon 

1.0 INTRODUCTION 

This exhibit presents the results of a geology and seismicity evaluation for the proposed 
expansion of the Northwest Natural Gas underground gas storage facility near Mist, Oregon. 
This exhibit addresses geologic and seismic hazards peninent to site selection issues, and is 
prepared as required in OAR 345-21..QlO(l)(g) for energy facility site certificate applications. 
Recommendations for mitigating geologic and seismic hazards are provided in each section, 
where appropriate. 

The subsurface infonnation used in this evaluation was developed during a geotechnical 
investigation of Miller Station, the pipeline alignment, and the wellsites. Geotechnical 
recommendations regarding foundation design, pipeline alignment and construction, and wellsite 
siting and construction are provided in our report dated January 24, 19971• 

2.0 PROJECT DESCRIPTION 

The planned construction includes two turbine compressors at Miller Station (one in 1997 
and one in the future), approximately 2'h miles of double pipeline connecting Miller Station with 
the Calvin Creek storage pool area, and four wellsites between the Nehalem River and Calvin 
Creek. Figure G-1 shows the planned pipeline alignment and the wellsite locations. Figure G-2 
shows the planned equipment locations at Miller Station. 

3.0 GEOLOGIC CONDmONS 

This section summarizes the geologic origins of the Mist area and describes significant 
conditions which could affect the planned construction. 

3.1 GEOWGIC SETTING 

The Mist storage project site is located in the northern portion of the Coast Range 
physiographic province, an uplifted mountain range which extends from the continental shelf on 
the west to the Willamette Valley on the east. The Coast Range province is bounded on the 
north and south by the Columbia River and the middle fork of the Coquille River. respectively. 

Northwest Natural Gas 
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The basement rocks of the Coast Range originated between 50 and 65 million years ago 
as a chain of islands formed by volcanic eruptions from the ocean floor. The 1sland chain 
collided with the westward-moving North American tectonic plate approximately 45 to 50 
million years ago. The undersea valley, which was created between the west slope of the plate 
boundary and the east slope of the volcanic mountains filled with sediments transported by west
flowing streams. The sediment source changed as the stream channels matured and extended 
farther west, beginning with the Klamath Mountains and ending at the Idaho batholith. The 
parent material for the fine-grained sedimentary rocks underlying most of the pipeline alignment 
is volcanic ash and clasts from the ancestral Cascade volcanoes, which originated approximately 
36 to 40 million years ago. A series of volcanic eruptions originating in eastern Washington 
contributed the isolated pockets of basalt formation which cap the highest hills of the area north 
of Miller Station. 

The younger geologic units were all deposited in relatively flat conditions, mostly in 
shallow marine waters, and were then uplifted into a low coastal mountain range as the Juan de 
Puca plate was overridden by the North American crustal plate. The uplift continues at varying 
rates along the coast, with Astoria rising at a rate of approximately 1 inch every 36 years. 
Although not measured, uplift in the Mist area is likely much slower due to the distance from 
the coast. Erosion and weathering have affected the near-surface materials throughout the site 
area. Landslides have occurred where erosion created steep slopes in the relatively weak 
claystone and mudstones. 

3.2 STRATIGRAPHY 

Basement rock in the Mist gas storage area is the middle to late Eocene Tillamook 
volcanics deposit'. This unit is approximately 10,000 feet thick, and is buried by approximately 
3,000 to 5,000 feet of sedimentary rock. The Hamlet formation, a mudstone formation 
deposited in deep marine conditions, is interfingered with the Tillamook volcanics basalt in the 
Mist area. 

The Cowlitz formation overlies the Tillamook volcanics and is the source of natural gas 
production in the Mist field'. The lower portion of the Cowlitz is informally named the C&W 
sandstone, because it was first recognized in a 1946 exploration well named the "Clark and 
Wilson Well." The C&W sandstones are typically 600 feet thick, and are overlain by mudstone 
of the upper Cowlitz formation. Together, the lower sandstone and upper mudstone units of the 
Cowlitz formation are 750 to 1600 feet thick in the Mist area. 

The Cowlitz formation is unconfonnably overlain by marine mudstone of the Keasey 
formation, which is typically 1,300 to 1,600 feet thick. The Keasey formation is overlain 
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unconformably in places by either mudstone of the Sager Creek formation or mudstones, 
siltstones, and sandstones of the Pittsburg Bluff formation. The Sager Creek formation fills 
broad erosional channels cut into the Keasey formation, and is not differentiated on some 
geologic maps. The uppermost sedimentsry unit in the area, the Pittsburg Bluffs formation, was 
deposited approximately 30 million years ago. 

The most recent geologic unit in the Nehalem basin is a thin and non-continuous basalt 
deposit of the Columbia River Basalt group, which is approximately S million years old. The 
basalts have been eroded and transported in some areas to form a conglomerate, which is 
generally referred to as the Scappoose formation. 

Surface deposits in the Nehalem valley floor consist of river-deposited alluvium derived 
from the surrounding hillside areas blanketing an eroded surface of Keasey or Pittsburg Bluffs 
mudstone. The alluvium is less than 20 feet thick in two borings drilled at the Nehalem River 
crossing. Surface deposits in the upland areas consist of silts and clays derived from weathered 
sedimentsry rocks. 

Figure G-3 shows a generalized geologic map of the site area, derived primarily from 
an early oil and gas exploration map4

• The Sager Creek formation is still informally named, 
and is referred to as undifferentiated sedimentsry rock on the map. In addition, other 
researchers show the Columbia River basalt unit as much less extensive and the Keasey and 
Pittsburg Bluffs formations as more extensive in the Miller Station area. A revised geologic map 
of the Nehalem valley area is being developed, but was not available at the time of this report. 

3.3 GEOLOGIC STRUCTURE 

The Mist gas field is located close to the axis of a gravity high of Tillamook volcanics 
called the Nehalem arch. The arch is bounded on the east and west by the Astoria and Nehalem 
Basins, respectively, which are filled predominantly with marine sedimentsry rocks. Detailed 
surface mapping, drilled borings, and seismic reflection profiles show that the Mist field is 
extensively faulted. Although the fault pattern is very complex, it is dominated by NW- and 
EW-trending faults with subordinate NE-trending faults. The Nehalem graben, an area of 
closely-spaced, high angle normal faults, trends northwestward across the Nehalem arch and 

controls the course of the Nehalem river within the site boundaries. The complex structure 
results in fault traps which collect upward-diffusing natural gas generated from lower 
sedimentsry rocks. 

The Mist gas field has been subjected to two periods of intense tectonism. The first 
occurred after deposition of the Cowlitz mudstone, and formed the primary hydrocarbon-trapping 
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normal faults. Vertical displacements between 80 and several hundred feet have been measured 
in well bores and in seismic refraction surveys used to explore for gas pools. These faults do 
not appear to displace the overlying Keasey formation. 

The second period of tectonism accomplished much of the regional uplift of the northern 
Oregon Coast Range. Many of the pre-existing normal faults in the Cowlitz formation were 
reactivated and a new set of NW- and NE-trending faults fortned through the Keasey formation 
in response to the renewed stress of the Juan de Fuca plate subducting beneath the North 
American plate. Most of these faults have vertical throws less than 50 feet. Fault planes at the 
surface typically dip 80 to 90° whereas those in the subsurface typically have dips of 65° or 
less. 

4.0 TOPOGRAPHY AND SOIL CONDmONS 

4.1 TOPOGRAPHY 

Miller Station is located approximately 2 miles north-northwest of the Highway 
47/Highway 202 junction. Topographically, the station is located on a poorly defined, NS
trending ridge between Elevation 1040 and 1080 feet. The ridge sides slope down from the 
Miller Station area at overall inclinations of approximately 10: 1 (horizontal to vertical) on the 
west and 2: 1 on the east. 

The planned equipment areas were graded during initial site development, so topography 
within the Miller Station site is relatively gentle. The planned equipment areas are currently 
covered with crushed rock surfacing, with no vegetation or existing structures. 

The planned pipeline alignment extends approximately 2 \0 miles south from Miller 
Station across the floor of the Nehalem valley and back up the south valley side. 
Topographically, the pipeline origin is near Elevation 1060 feet (MSL), the valley floor is near 
Elevation 525 feet, and the wellsite elevations range from Elevation 600 to 820 feet. The 
maximum slope inclination (excluding short slopes) is approximately 19 percent between the 
Miller Station Access Road and the floor of the Nehalem valley. Table G-1 summarizes the 
overall slope conditions along the pipeline alignment. 
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TABLE G-1 
PIPELINE SWPE CONDmONS 

Roadway 6,000 1,040 680 

North Valley Slope 1,000 680 530 

Nehalem River Valley 3,000 530 600 

South Valley Slope 2,700 600 74-0 

Gathering Line 7,200 74-0 600 

4.2 SUBSURFACE SOIL CONDITIONS 

8 

19 

6 

12 

3 

This section summarizes the site exploration work completed to date and describes the 
geologic and geotechnical conditions encountered at the site. 

4.2.1 Site Specific Geotechnical Work 

Subsurface conditions at Miller Station were explored by drilling 10 borings to depths 
of between 20 and 51 'h feet below existing site grades. The borings revealed a relatively thin 
layer of crushed rock overlying relatively stiff native soils. Hard bedrock was not encountered 
within the depth of the Miller Station borings. 

Dynamic soil properties were evaluated by means of 2 cone penetration tests (CPT's) 
with a seismic cone tip. One of the CPT's reached practical refusal due to sleeve friction at a 
depth of 61 feet. A friction reducing pipe was added to the second CPT, which reached abrupt 
tip refusal at a depth of 65 feet. Although we did not obtain a sample of the hard material, we 
suspect that the CPT encountered a cemented calcium carbonate nodule in the Keasey formation. 

Subsurface conditions along the pipeline alignment were investigated by reviewing 
geologic maps and by field observation of rock outcroppings and exposures. Subsurface 
conditions at the Nehalem River crossing were explored by drilling 2 borings to depths of 4-0'h 

and 501h feet. 
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In response to Sections G and F of the Exhibit G requirements, in our judgement the 
level of subsurface exploration completed to date is adequate for siting and design of the planned 
facility. No additional explorations are planned. 

4.2.2 Alluvium 

The Nehalem River valley floodplain is occupied by a thin layer of young alluvium 
comprised of silty sand over gravel. At the river crossing locations, the upper silty sand is loose 
to very loose and bas moisture contents between 32 and 50 percent. The gravel is also loose, 
with rounded particles and lenses of silt. 

4.2.3 Colluvium!Weathered Soils 

The hillside areas on both sides of the Nehalem valley are mantled by silty and clayey 
native soils derived from weathering of the underlying sedimentary rocks. Some of these 
materials are exposed in shallow road cuts in the Calvin Creek area and along the Miller Station 
access road. At Miller Station, these materials consist of a variable sequence of silts and clays 
extending to a depth of at least 65 feet. In general, the upper 13 feet of this unit consists of stiff 
to very stiff, low-plasticity silts and clays. The upper soils have moisture contents of between 
40 and 55 percent and dry densities between 60 and 85 lbs/ft'. 

Highly plastic clay soils were encountered at a depth of about 13 to 20 feet beneath 
present site grades. The plastic soils are generally medium stiff to stiff and moderately 
compressible, with an overconsolidation ratio of about 3. 

4. 2.4 Keasey Formation 

The alluvium and weathered soil deposits are underlain by the Keasey formation, a 
relatively thick unit comprised of gray claystone and mudstone derived from volcanic ash 
transported from the ancestral Cascade volcanoes. The Keasey formation materials can be 
considered either a soft rock or a very hard soil. The deposit is generally massive, with no open 
joints and few thin shear planes. The moisture content of this material is generally between 22 
and 25 percent, with a dry density of approximately 110 lbs/ft'. The Plasticity Index of a 
sample from 30 feet deep was found to be 108 percent, classifying that portion of the deposit 
as a highly plastic clay. 

Northwest Natural Gas 
Exhibit G - Geology, Slope Stability, and Seismicity 
Mist, Oregon 6 

February 21, 1997 
DAMES & MOORE 
WP\006\02114\02 



4.2.5 Groundwater 

A regional groundwater table was not encountered in the borings drilled at Miller Station. 
Perched water was encountered between 8 and 12 feet beneath present grades, generally in silt 
layers which overlie very low-permeability clay deposits. Significant groundwater should not 
affect the planned construction. 

Groundwater along the pipeline aligrunent will probably consist of isolated seeps and 
springs in the sloping segments and near-surface groundwater in the alluvium perched on top of 
the Keasey claystone. Groundwater seeps should be generally seasonal in nature, so dry-season 
construction will require less effort to maintain dry and stable trenches. Perched seeps and 
springs encountered by the trench excavations can probably be controlled with conventional 
sump-and-pump methods. Temporary dewatering and erosion control measures may be required 
if seasonal groundwater is caprured by the trench excavation. 

Groundwater in the valley floor will probably be slightly higher than the Nehalem River 
level. For planning purposes, we recommend that the groundwater level be considered 
approximately 3 feet below the ground surface until additional data are available regarding 
seasonal variation. Seasonal changes in rainfall and river level may result in significant changes 
in groundwater level, possibly as much as 6 or 8 feet, which could make trenching across the 

valley floor much less difficult. 

4.3 LANDSLIDING 

The Keasey formation mudstones and the other sedimentary deposits are susceptible to 
landslides in sloping areas created by stream and river erosion. Figure G-3 shows several of 
the landslides which were identified through review of stereoscopic aerial photographs and 
confirmed through field reconnaissance. As shown, the selected pipeline alignment avoids areas 
of known slope instability. 

The most significant group of landslides are located in the south valley side where the 

meandering Nehalem River flows very close to the toe of the slope. The landslides probably 
formed as erosion at the toe of the slope caused localized over-steepening, exceeding the strength 
of the sedimentary deposits. The other landslides shown on Figure G-3 all appear to have 
streams or creeks near the toe. Due to continuing erosion throughout the site, all of the mapped 
landslides should be considered active and capable of significant displacement during the design 

life of the planned pipeline. 
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5.0 ANTICIPATED IMPACTS OF CONSTRUCTION AND OPERATION 

This section addresses Section B of the Exhibit G requirements. which concerns non
seismic geologic hazards which could affect the planned construction. 

5.1 SOIL COMPACTION 

For the purposes of this report, the term soil compaction used in OAR 345 will include 
the engineering terms settlement and consolidation. The primary cause of soil settlement is 
increased pressure imposed by fill soils or foundation loads. At Miller Station, the near-surface 
soils are moderately compressible, and relatively light foundation bearing pressures have been 
used for design in order to limit foundation settlements within acceptable tolerances. Fills at 
Miller Station will be very thin, and little settlement is expected outside the equipment 
foundations. The buried pipeline will not change significantly the effective stress acting on the 
compressible alluvial deposits, so settlement along the pipeline should be minimal. 

The level wellsite pads will be built by cutting soil from the high side and compacting 
it as structural fill on the low side. Detailed recommendations are provided in a geotecbnical 
report dated January 24, 1997 coru:ertting fill placement and compaction methods. Settlement 
of the pads after construction should be well within tolerances. 

5.2 EROSION 

Erosion can be caused by air or water. Wind erosion is not a significant concern because 
of the tree cover along most of the alignment, revegetation of the pipeline trench strip, and the 
subgrade protection measures necessary to provide equipment access in the Miller Station and 
Wellsite areas. 

Water erosion at the Miller Station site will be minimal because the site is covered with 
crushed rock fill. The pipeline aligmnent will be relatively narrow, and will be encouraged to 
revegetate over the trench backfill, so the potential for erosion from on top of the pipe will also 
be small. Temporary erosion control may be required until native plants are re-established over 
the trench backfill. The wellsite pads will be covered with crushed rock in order to provide a 
reliable travel surface for construction and drilling equipment. 

Erosion from the uncovered cut slopes on the high sides of the wellsites will be 
controlled on the pads, and should not be of sufficient quantity to cause stream degradation. 
Uncontrolled slope face erosion can cause slope instability, which would adversely affect the 
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wellsite performance. Recommendations for erosion control on slopes are provided in the 
geotechnical report. 

5.3 MASS WASTING. SLUMPING. AND SLIDING 

Ail discussed in Section 4.3, portions of the general site area are affected by ancient and 
active landslides. Miller Station is not affected by landslides, and the planned construction 
should not impact any existing slopes. 

The pipeline alignment crosses moderately sloping terrain on both sides of the Nehalem 
valley, including localiz.ed areas with moderately steep inclinations. The pipeline alignment 
shown on Figure G-3 was selected to traverse the most gently-sloping terrain berween Miller 
Station and the Calvin Creek pool, and does not cross any mapped areas of slope instability. 
Jn addition, the alignment is designed to be generally parallel with the fall-line of the isolated 
steep slopes, further reducing the potential for slope failure affecting the pipe. 

The planned construction should have minimal impact on existing slope stability. Cut 
slopes necessary to level the wellsite pads will be laid back to stable inclinations, and will be 

monitored for unfavorable bedding conditions or shear planes during excavation. 

6.0 SEISMIC HAZARD ASSESSMENT 

This section describes the general seismicity of the Mist area and summarizes the 
selection of maximum credible earthquakes for use in evaluating the seisntic vulnerability of the 
site. Earthquake hazards, including ground shaking caused by the selected MCE events, are 

addressed in Section 7 .0. 

6.1 HISTORICAL SEISM!CITY 

Historical records of regional seisnticity indicate that several measurable, small 
earthquakes have occurred within 50 miles of the site since the ntid-1800's. Figure G-4 shows 
the epicentral locations for most of the recorded events'. Table G-2 summarizes the significant 
earthquakes reported by DOGAMI' and other publications'. 
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TABLEG-2 
SIGNIFICANT HISTORICAL EARTHQUAKES 

122.7 v 
October 12, 1877 45.5 122.7 514 VII 

November 18, 1915 45.9 122.7 v 
December 29, 1941 45.5 122.8 4'h VI 

November l, 1942 45.6 122.7 v 
December 15, 1953 45.5 122.8 4'h VI 

November 16, 1957 45.3 123.8 4'h v 
October 7, 1958 46.7 124.0 VI 

January 7. 1960 46.7 122.7 VI 

February 2, 1961 46.7 122.8 v 
August 11, 1962 46.0 123.5 VI 

November 5, 1962 45.5 122.6 5'h VII 

December 27, 1963 45.7 123.4 41h VI 

October 1, 1964 45.7 122.8 5. 14 v 
February 13, 1981 46.3 122.2 5.'h VI 

The intensity values reported in Table G-2 are the maximum values for the event, 
typically at the epicenter. The Mist area experienced intensity V earthquake shaking during the 
1962 event and intensity IV shaking during the 1963 and 1981 events. For reference, an 
earthquake with an intensity of V causes minor to moderate building damage and is generally 
felt by people up to about 50 to 90 miles from the epicenter. Intensity VI earthquakes can ring 
church bells and move dishes off of shelves, but generally do not cause widespread structural 

damage. 

As shown on Figure G-4, recorded earthquakes near the Mist site generally consist of 
small events with no apparent pattern or regular recurrence interval. The low number and small 
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magnitude of reported events suggests that the area has relatively low seismic activity. 
Magnitudes are not reported for many pre-1962 earthquakes because seismic monitoring 
equipment had not yet been installed in the region. The reported magnitudes for pre-1962 events 
are estimated based on correlations with the area affected and the maximum severity of shaking. 

6.2 DESIGN EARTIIOUAKES 

The current understanding of seismicity in Oregon considers three main seismic sources. 
Two of the possible earthquake sources are associated with the Cascadia subduction zone, and 
the third source includes shallow earthquakes which occur within the North American crust. 
The three earthquake scenarios are discussed in the following paragraphs. 

6. 2.1 Regional Events 

The Cascadia subduction zone (CSZ) is the region where the Juan de Fuca Plate is being 
subducted beneath the North American Plate. This subduction is occurring in the coastal region 
which stretches from Vancouver Island to northern California. During the last ten years, 
evidence has accumulated suggesting that this subduction zone has generated eight great 
earthquakes in the last 4,000 years, with the most recent event occurring about 300 years ago•. 
Figure G-5 shows a generalized plan of the subduction zone. Figure G-6 shows a simple cross 
section· through the subduction zone indicating possible sources for earthqoake generation. 

Two types of subduction-zone earthquakes were considered in this study: (1) an 
earthqoake on the seismogenic part of the interface between the Juan de Fuca Plate and the 

North American Plate on the CSZ with a Moment Magnitude of 8.5 (interplate event), and (2) 
a deep earthqoake with a Moment Magnitude of 7 on the seismogenic part of the subducting 
plate of the CSZ (intraplate event). These magnitudes are the generally accepted maximum 
credible events for the CSZ, given the current level of information regarding subduction zone 
earthquakes in the Pacific northwest. 

6.2.2 Local Events 

Seismic source maps of Oregon9 show several potentially active faults within a 50 mile 
radius of the site. None of the faults, however, have well-defmed slip rates or have caused a 
recorded earthquake. Seismicity in the northern Coast Range area is sparsely scattered with no 
defined pattern or association with known faults. 

It is difficult to select a detenninistic model of crustal seismicity without making 
unsupportable assumptions regarding fault activity, slip rate, and fracture length. The preferred 
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solution, aside from developing a probabilistic seismicity model, is to assign regional source 

zones with uniform levels of seismic hazard. A magnitude 6 earthquake at a random location 

near the site is considered appropriate to represent the maximum credible crustal earthquake in 
the Northern Coast Range zone, which includes the Mist area. The epicenter is assumed to be 
6 miles from the site at a depth of 6 miles. In our judgement, placing the epicenter closer to 

the site is unreasonably conservative in an area with no specific seismic sources. The selected 
magnitude of this event exceeds the magnitude of all recorded seismic events in the Portland 
area. 

7.0 SEISMIC HAZARDS 

This section summarizes the significant earthquake-related geologic hazards which could 
affect the planned construction and provides our conclusions and recommendations regarding 

mitigating the effect of these hazards. This section addresses Section D of the Exhibit G 

requirements. 

7.1 GROUND SHAKING 

Horizontal peak ground accelerations (PGA) were estimated for the three design 

earthquakes using the attenuation equation of Crouse'° for the two postulated CSZ events and 
the attenuation equation developed by Boore et al 11 for the local event. These attenuation 
relationships were selected because they are based on ground motion recordings at the ground 

surface of stiff soil sites similar to the Miller Station site. Table G-3 summarizes the selected 

magnitudes and distances of the three events, as discussed in Section 6.2. with the ground 
surface PGA values computed from the attenuation relationships. 

TABLEG-3 
CALCULATED PGA VALUES 

CSZ Jnterplate 8.5 

csz lntraplate 7 

Local 6 
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Tue expected surface ground motion levels from the three scenario events are less than 
the UBC Zone Factor of 0.30 g. As shown on Figure G-7, the computed spectral accelerations 
(5% damping) for the three scenario events are also lower thao the response spectrum computed 
using UBC methods. Consequently, we conclude that the UBC equivalent static force 
procedures are appropriate for design of structures aod equipment at Miller Station. 

Modem buried pipes with welded joints have very low vulnerability to ground shaking 
without permanent ground deformation. A detailed study of the Southern California Gas 
Company's transmission and distribution system12 found that there are no reported cases of 
damage to a steel pipeline with arc-welded joints (post World War II construction techniques) 
due to ground shaking. It is our opinion that the plaoned pipeline and wells are not vulnerable 
to seismic ground shaking. 

7.2 SITE AMP!JF!CATION 

Earthquake ground motions are modified as they propagate up from bedrock through the 
overlying soil deposits. Ground motion levels cao amplify, particularly in the spectral raoge 
near the natural site period, due to conservation of energy between layers with different shear 
module. Ground motion levels can also attenuate due to energy losses associated with non-linear 
soil behavior. As discussed in Section 7 .1, earthquake accelerations were computed for the 
ground surface, with all site amplification effects included. Site response analyses were 
performed to confirm that the soil profile at Miller Station is not subject to amplification levels 
exceeding the levels included in the ground motion equations. 

7. 2.1 Input Data 

The stratigraphic profile of the Miller Station site and the dynamic soil properties 
necessary for site response analysis were collected from the drilled borings aod from two shear 
wave velocity profiles measured during performance of the cone penetration tests (CPT's). 
Figures G-8 shows the two measured shear wave velocity profiles aod the interpreted profile 

used in the analysis. 

Input acceleration records were selected based on comparison of the recorded spectrum 
and the computed ground motion spectrum. The following records were found to offer the best 
fit for the site conditions: 
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TABLEG-4 
SELECTED INPUT ACCELERATION RECORDS 

Interplate 1968 Japan TH029 EW 

lntraplate 1949 Western Washington Highway Test Lab, Olympia S40E 

Crustal 1966 Parkfield, California Sbandon Array. Station 8 NSOE 

The spectral shape of the natural recorded motions were modified to fit the target 5 % 
damped spectra within approximately 10 percent over the period range of interest for the Miller 
Station structures. Two types of modifications were performed: 

1. The acceleration data were scaled in the time domain by multiplying all values 
comprising the records by a constant factor. 

2. The Fourier components of the acceleration data were scaled at selected 
frequencies to further improve the fit between the response and the design spectra 
over the period band important to the structures at the Miller Station facility. 

Figures G-9a through G-9c show the target spectra and modified spectra for the three 
input motions. The modifications focused on relatively short-period motion between 0.1 and 0.2 
seconds due to the dynamic characteristics of the planned structures. A side effect of improving 
the fit within one period band is that the fit is considerably worse outside the periods of interest. 
However, this side effect has minimal effect on the analysis results. Figures G-!Oa through G
lOc show the modified acceleration records. 

7. 2. 2 Site Response Computation 

Site response analyses were perfortned using the computer program SHAKE91 13
• The 

program computes the response of a semi-infinite horizontally layered soil deposit overlying a 
uniform half-space subjected to vertically propagating shear waves. The analysis is linear 
because the computations are performed in the frequency domain. Nonlinear soil behavior is 
accommodated using an iterative procedure to obtain values for modulus and damping which are 
compatible with the equivalent uniform strain induced in each sublayer. The initial shear 
modulus profile was computed from the shear wave velocity profile by SHAKE using elastic 

relationships. 
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7. 2. 3 Results 

Figures G-lla through G-llc show the site response analysis results, with site 
amplification indicated by the difference between the bedrock (input) and surface (output) 
spectra. Figure G-12 shows the spectral amplification for the three scenario events compared 
with the normalized spectrum used in the UBC design method. The natural site period is 
indicated by higher amplification levels between 0.18 and 0.40 seconds. As shown, the site
specific amplification spectra have a very conventional shape and are well represented by the 
standard UBC normalized response spectrum. The results indicate that the site should 
experience typical shaking during the design seismic events, and that conventional UBC methods 
are appropriate for seismic design. 

7.3 MASS MOVEMENT 

Earthquake forces can cause slope failures and movement of sloping ground. Active 
landslides are most susceptible to seismic slope failure, but very steep slopes and jointed rock 
outcrops are also vulnerable. 

The pipeline alignment does not pass through or below areas of known slope failures. 
The slopes traversed by the alignment are generally flatter than l l>H: 1 V, and are comprised of 
stiff, cohesive soils and weathered sedimentary rock. There are no prominent ridges or steep 
canyon sidewalls along the alignment or at the wellsites. In our judgement, the project area has 
a low to very low risk of seismic mass movement. 

7.4 DIFFERENTIAL SOIL COMPACTION AND SETTLEMENT 

Earthquake shaking can cause loose cohesionless soils to densify, resulting in surface 
settlements. The Nehalem valley floor contains the only sandy soils in the site area, which are 
no more than 20 feet thick in the two drilled borings. Miller Station and the wellsites are all 
underlain by cohesive soils. The risk of seismic settlement is very low due to the thin deposit 
of cohesionless soils. 

7.5 LIQUEFACTION 

Liquefaction is a term used to describe a sudden shear strength reduction in granular soils 
caused by earthquake shaking. The horizontal shear sttesses induced by earthquake shaking 
cause the soil fabric to deform slightly, which results in a small volume decrease. Excess pore 
pressure can develop if the deformation occurs faster than groundwater trapped in the spaces 
between sand grains can drain, resulting in reduced effective stress between particles and 
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reduced shear strength. Liquefied soils can flow under gravity and seismic forces until the 
excess pore pressures drain and the shear strength increases to greater than the driving stress. 

Loose sandy soils saturated by a shallow water table are the most prone to liquefaction. 
Damaging permanent ground deformations are most likely to develop where susceptible soils are 
located near a free face, such as a river bank or a bulkhead wall. Clayey soils, which derive 
the majority of strength through cohesion, are not susceptible to liquefaction. 

Liquefaction is not a significant concern at Miller Station and along the upland portions 
of the pipeline alignment due to the high plasticity of the near-surface soils. The sandy soils in 
the low-lying portions of the Nehalem Valley could be liquefiable, and were evaluated as 
discussed in the following paragraphs. 

The liquefaction potential of the soils encountered in the borings on both sides of the 
Nehalem River crossing was evaluated using the conventional cyclic stress ratio "triggering" 
method developed by Seed and Idriss", with generally accepted modifications and refinements. 

In this simplified method, the safety factor against liquefaction is computed as the ratio of the 
cyclic shear strength (liquefaction resistance) divided by the cyclic shear stresses caused by the 
design earthquake (driving stresses). The driving stress is computed using the peak ground 
acceleration multiplied by the total vertical stress at the depth under consideration, which is then 
multiplied by empirical factors to account for earthquake duration. The design earthquakes were 
all assumed to generate a peak ground acceleration of 0.30g, based on the controlling UBC zone 

factor rather than the PGA values computed in the ground motion analysis. 

The capacity of the soil to resist liquefaction is computed from empirical relationships 
between the Standard Penetration Test (SPT) penetration resistance and observed liquefaction 
occurrences. For this analysis, we used correlations appropriate for silty sand soils and the SPT 
results from the two borings drilled at the river crossing. 

The factor of safety against liquefaction was calculated throughout the depth of the upper 
alluvial deposit. Figure G-13 shows the safety factor profile at the Nehalem River crossing for 
a range of earthquake magnitudes. Ail shown, the upper silty sand soils within approximately 
10 feet of the ground surface are susceptible to liquefaction during the design earthquake. 

7.6 LATERAL SPREAD 

Potential lateral spread magnitudes were computed using the method developed by 
Bartlett and Youd''. using a liquefiable thickness of 10 feet and the range of earthquakes 

summarized in Table G-3. 
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Lateral spreading at the banks of the Nehalem River was found to be inconsequential 
because the planned pipelines will be embedded in non-liquefiable mudstone deposits. The 
embedment is due to the relatively long radius of curvature required by the stiff pipe sections 
and the relatively short river crossing. A minimum drill length of 800 feet is planned in order 
to achieve the required depth at the center of the river. In this view, lateral spreading at the 
banks of the Nehalem River is not a significant threat to the planned pipeline. 

The alluvial deposits comprising the valley floor away from the river are also considered 
liquefiable. For this evaluation, we assumed that the soil profile at the river crossing was 
consistent throughout the valley floor. This assumption is considered conservative because the 
thickness of liquefiable deposits likely decreases with distance from the river. Based on this 
assumed soil profile, we estimate that portions of the valley floor could move between 0 and 12 
inches. 

Steel pipe with welded joints has very high tolerance for lateral displacement. Statistical 
evaluations of buried pipe performance during previous earthquakes indicate that welded steel 
pipelines generally experience approximately I leak or break per 10, 000 feet of pipe in liquefied 
ground16. This average value is based on analysis of liquefied thicknesses significantly greater 
than the 10-foot zone identified in this study. Based on the limited liquefiable thickness, the 
small potential spread magnitude, and the high strength of the pipeline material, it is our opinion 
that liquefaction of the alluvial soils surrounding the planned pipeline should not affect the 
functionality of the pipe. 

7.7 SURFACE FAULT RUPTURE 

As discussed in Section 3.3, the Mist area is extensively faulted. However, not all faults 
are capable of generating earthquakes, and generally only significant and highly active faults are 
capable of generating displacements at the ground surface. 

The faults in the Mist gas field are generally short, high-angle breaks which typically 
show minor vertical displacement in 30 million year-old materials. The faults were probably 
formed during a period of intense uplift which formed the Coast Range during Miocene time 
(approximately 6 to 20 million years ago). The faults appear to have formed along the existing 
weak planes of existing faults in Eocene-age Tillamook volcanics. Although uplift of the Coast 
range continues through the present, it does not appear to be causing the same degree of faulting 
caused during the Miocene. 
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The presence of fault displacements through young (less than 1.6 million year-old) 
Quaternary-age deposits is the best indicator of possible surface fault rupture within the design 
life of the plarmed facility. Although there are no mapped faults which extend through 
Quaternary materials, there is also very little young material in the Mist area. The youngest 
materials in the site area are the weathered colluvial soils in the hillside areas and the alluvial 
deposits in the Nehalem valley floor. The lack of surface faulting in these younger materials 
indicates that recent displacements have not occurred, although the scarcity of Quaternary 
material does not support a definitive conclusion. 

Previous earthquake activity, even very small microseismic events, indicates an actively 
deforming area which could experience a future larger event. The lack of small earthquakes in 
the recent historical record indicates a low probability of a future earthquake large enough to 

cause ground rupture. 

Based on these several contributing factors, we conclude that the risk of surface fault 
rupture throughout the Miller Station, pipeline aligmnent, and wellsite areas is low . 
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Report 
Geotechnical Investigation 

Miller Station Expansion and Calvin Creek Pipeline Alignment 
Mist Underground Storage Project 

Mist, Oregon 

l.O INTRODUCTION 

This report presents the results of a geotechnical investigation for the proposed expansion of 

the Northwest Natural Gas underground gas storage facility near Mist, Oregon. The planned 
construction includes 2 turbine compressors, approximately 21!2 miles of pipeline from the station to 
new wellsites in the Calvin Creek storage pool area, and up to four wellsites with injection/withdrawal 
wells. Figure 1 shows the general site location and pipeline alignment relative to the surrounding 

topographic features. 

Dames & Moore perfonned this investigation under Purchase Order No. 43642, dated 
November 21, 1996. The scope of the investigation is described in our proposal dated October 31, 

1996. 

Infonnation used in developing the recommendations presented herein includes preliminary 

equipment layout and load data provided by KTI/Fish, the project engineer, and pipeline alignment 

and wellsite location maps provided by Northwest Natural Gas (NNG). 

2.0 PROJECT DESCRIPTION 

Natural gas deposits were developed beginning in 1979 near Mist, Oregon, by drilling several 
extraction wells and constructing a gas processing and compressing station, called Miller Station. 

The processed gas is conveyed via pipeline to the NNG distribution system near Rock Creek. By 

mid-1992, approximately 45-billion cubic feet (bet) had been extracted from 27 reservoirs near the 
discovery site. Current production from the reservoirs is approximately 5 to I 0 million cubic feet per 

day. 

In 1987, the two largest gas reservoirs, which were largely depleted, were converted to 

temporary storage by drilling injection/withdrawal (I/W) wells which allow imported natural gas to 
be pumped into the pools. The Mist Underground Storage Project will increase the storage capacity 

of the Mist facility by constructing additional high-capacity l/W wells in other depleted natural gas 
pools. 

Northwest Narural Gas 
Geotechni.cal Investigation - Mist Gas Storage Project 
Mist, Oregon 
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The Mist Underground Storage Project will be accomplished in several phases, each making 

an incremental increases in storage capacity through development of individual storage pools. The 

Calvin Creek gas pool has been selected for the first phase of development. The scope of the 

project's first phase includes improvements to the Miller Station gas handling capacity, approximately 

2Yl miles of double pipeline connecting Miller Station with the Calvin Creek storage pool area, and 

development of up to four wellsites between the Nehalem River and Calvin Creek. The following 

paragraphs describe the planned Phase I construction. 

2. I MILLER STATION EXPANSION 

Additions to Miller Station include a dehydration tower, two 4,000 HP turbine-driven 

compressors, and associated pipes, valves, and meters. Figure 2 shows the general location of the 

planned additions relative to the existing facilities. The dehydration tower and associated piping and 

equipment will be supported on a concrete mat foundation near the existing dehydration tower. The 

compressors will be housed in a new metal-frame building located between the existing compressor 

building and the existing meter stations. 

We understand that the planned glycol dehydration unit will have a dead weight of 

approximately 95 kips and will be approximately 6.5 feet in diameter. The unit will probably be 

supported on a mat foundation much wider than 6.5 feet to resist overturning loads. The planned 

compressors have an expected dead weight of80 kips each, and will be supported on skids measuring 

approximately 8.5 feet by 36 feet. Dynamic loads are not known at this time, but are expected to be 

small because of the turbine, rather than reciprocating, compressing mechanism. 

2.2 CALVIN CREEK PIPELINE ALIGNMENT 

Gas will be conveyed to the Calvin Creek storage pool via two 16-inch diameter pipelines 

installed approximately JO feet apart in a 40-foot wide easement. The pipeline alignment trends 

generally north-south, and crosses the Nehalem Highway (State Route 202), the Nehalem River, and 

a seasonal, unnamed creek south of the Nehalem River channel. Figure 1 shows the general pipeline 

alignment. 

The planed pipe will consist ofrelatively thick-walled steel pipe with welded joints. The pipe 

will be surrounded by select granular bedding and shading materials. Shaped bedding or special 

support are not expected. 
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2.3 WELLSITES 

Between I and 4 level wellsites will be constructed which support up to three l/W wells each. 

In addition, 3 or 4 water monitoring wells will be installed on smaller pads near the main well pads. 

The I/W wellsite dimensions can be adjusted depending on specific conditions, but overall plan 

dimensions of230 feet by 100 feet are preferred. ThesC dimensions are difficult to achieve without 

significant cutting and filling due to the steep topography in the Calvin Creek area. 

The wellsite pads have a design life of at least 50 years, and will support heavy drilling 

equipment during well construction and periodic maintenance equipment thereafter. Each wellsite 

will have a gravel access road capable of supporting production drilling equipment and moderate 

service vehicle loads. 

3.0 OBJECTIVE AND SCOPE OF WORK 

The purpose of this investigation is to provide geotechnical data and design recommendations 

for foundation support of the planned equipment at Miller Station and to provide geologic hazard and 

design and construction recommendations for the planned pipeline and wellsites. The scope of the 

Miller Station investigation is described in the Soil Investigation Specifications provided by KTI-Fish 

dated October 23, 1996 and our proposal dated October 31, 1996. The principal purposes of the 

pipeline alignment study are to confirm that the pipeline alignment is not affected by unstable soils 

and to collect geotechnical data at the river crossing and at other key points. Specifically, we have 

performed the following scope of work: 

3 1 MILLER STATION IN\IESTIGAIION 

• Drill I 0 borings at the locations specified by KTl-Fish using truck-mounted auger 

drilling equipment to depths of between 2 l 1h: and 5 l 1h: feet. A Dames & Moore 

engineer located the borings, maintained continuous boring logs, and obtained 

samples at representative intervals. 

• Perform geotechnical laboratory tests on samples obtained from the borings. Tests 

included natural moisture content and density, gradation, unconfined compressive 

strength, compressibility, and shear strength. 

• Perl'orm engineering analysis of the data obtained, and prepare recommendations for 

earthwork and foundation construction. 
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• Prepare this illustrated report documenting the investigation and providing our 
conclusions and recommendations regarding the planned station expansion. 

A detailed seismicity and site response analysis of the Miller Station site is currently in 
progress. Additional subsurface investigation was performed at Miller Station, consisting of 2 cone 
penetration tests (CPT's) with shear wave velocity profiles. The subsurface information is available 

at this time, and is included in Appendix A of this report. The results of this study will be summarized 
in a separate report, which will be presented as Appendix G of the Energy Facilities Siting 
Commission (EFSC) permit amendment application. 

3.2 PIPELINE ALIGNMENT EVALUAIION/INVESTIGAIION 

• Review available aerial photographs of the planned pipeline alignments to evaluate the 
presence of landslides or other potentially unfavorable geologic conditions. 

• Perform of a detailed geologic reconnaissance of the pipeline alignment. A geologic 
map was prepared indicating areas of concern and suggesting potential routes which 
avoid or minimize exposure to unstable conditions. 

• Explore subsurface conditions near the Nehalem river crossing by means of two 

drilled borings extending to a depths of 40Yz and 501/i feet. A Dames & Moore 
engineer located the borings, maintained continuous logs, and obtained samples at 
appropriate intervals. 

• Explore near-surface soil and groundwater conditions on the flat ground between the 
Highway 202 and the north valley slope by means of2 hand-auger borings. Borings 
were ex.c.avated by a Dames & Moore technician, and extended to a maximum depth 
of 4 feet. 

• Perform limited laboratory testing to develop engineering parameters necessary for 
design of the directional drill or microtunnel crossing. The laboratory program 
included index tests, moisture content and density determinations, and unconfined 

compressive strength tests. 

• Analyze the data obtained, and prepare recommendations for alignment modifications, 
trench excavation, dewatering or high-water construction, excavation support, and 

directional drilling or micro tunneling of the river and road crossings. 
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• Include final versions of the geologic hazard maps and our recommendations for 

construction of the planned pipeline in this report. 

3 .3 WELLSITE EVALUATION 

• Review available aerial photographs of the planned wellsite locations to evaluate the 

presence of landslides or other potentially unstable geologic conditions. 

• Perform a detailed geologic reconnaissance of the wellsite locations to confirm the 

geologic hazards indicated by the aerial photographs. 

• Provide field engineering services for preliminary wellsite design. 

• Include the geologic information on the geologic map in this report. 

4.0 SUBSURFACE INVESTIGATION 

The subsurface investigation of the Miller Station area was performed between December 2 

and 5, 1996, and consisted of 10 borings drilled at the locations shown on the Site Plan, Figure 2. 

The specific boring locations were selected by KTl/Fish, and were marked in the field by NNG' s 

surveying crew. 

Two cone penetration tests (CPT's) were performed at Miller Station on January 10, 1997, 

to collect additional data for a detailed seismic vulnerability and site response evaluation. This 

evaluation is currently in progress, and will be summarized in a separate report. The CPT data is 

included in Appendix A. 

The subsurface investigation of the Nehalem River crossing was performed on December 3 

and 4, 1996, and consisted of one boring on each side of the river. The approximate boring locations 

are shown on Figure 1. The boring locations were selected by Dames & Moore with input from 

NNG's surveyor. 

Appendix A provides a detailed discussion of drilling and satnpling techniques used for this 

investigation. Interpreted boring logs, including soil descriptions, laboratory test data, and in-situ test 

results are also included in Appendix A. 
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5.0 LABORATORY TESTING 

The laboratory testing program was developed considering the soil properties needed for 

engineering analysis and the character and quality of the samples obtained from the borings. The tests 
included moisture content, density, index, gradation, strength, and compressibility tests. The test 

results are summarized on the boring logs in Appendix A and in detailed form in Appendix B. 

6.0 SITE CONDITIONS 

This section summarizes the geologic origins of the Mist area and describes significant 

conditions which could affect the planned development. A more detailed geologic assessment will 

be included in the forthcoming seismicity and site response report. 

6.1 GEOLOGIC SETTING 

The Mist storage project site is located in the northern portion of the Coast Range 
physiographic province, an uplifted mountain range which extends from the continental shelf on the 

west to the Willamette Valley on the east. The Coast Range province is bounded on the north and 

south by the Columbia River and the middle fork of the Coquille River, respectively. 

The basement rocks of the Coast Range originated between 65 and 50 million years ago as 

a chain of islands formed by volcanic eruptions from the ocean floor. The island chain collided with 

the westward-moving North American tectonic plate approximately 45 to 50 million years ago. The 

undersea valley which was created between the west slope of the plate boundary and the east slope 

of the volcanic mountains filled with sediments transported by west-flowing streams. The sediment 

source changed as the stream channels matured and extended farther east, beginning with the Klamath 
Mountains and ending at the Idaho bathysphere. The parent material for the fine-grained sedimentary 
rocks underlying most of the pipeline alignment is volcanic ash from the newly-formed ancestral 

Cascade volcanoes, which originated approximately 40 to 43 million years ago. A series of volcanic 

eruptions west of present-day Portland contributed the basalt fonnation which underlies a relatively 

thin layer of more recent sedimentary material in the Miller Station area. 

The marine sedimentaiy and basalt flow deposits were then uplifted into a low coastal 

mountain range as the Juan de Fuca plate is overridden by the North American crustal plate. The 

uplift continues at varying rates along the coast, with Astoria rising at a rate of approximately I inch 

every 36 years. Uplift in the Mist area is likely much slower due to the distance from the coast. 

Erosion and weathering have affected the near-surface materials throughout the site area. Landslides 

have occurred where erosion creates steep slopes in the relatively weak claystone and mudstones. 
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6.2 MILLER STATION 

6. 2.1 Surface 

Miller Station is located approximately 2 miles north-northwest of the Highway 47 /Highway 
202 junction. Topographically, the station is located on a poorly defined, north-south trending ridge 
betweeo Elevation 1040 and 1080 feet. The ridge sides slope down from the Miller Station area at 
overall inclinations of approximately IO: 1 (horizontal to vertical) on the west and 2: I on the east. 

Figure l shows the site location relative to existing topographic features. 

The planned equipment areas were graded during initial site development, so topography at 

the Miller Station site is relatively gentle. The planned equipment areas are currently covered with 

crushed rock surfacing, with no vegetation or existing structures. 

6.2.2 Subsurface 

Subsurface conditions at Miller Station were explored by drilling 10 borings to depths of 

between 20 an 51.5 feet below existing site grades. Figure 2 shows the boring locations. The borings 
revealed a relatively thin layer of crushed rock overlying relatively stiff native soils. The following 

sections provide additional detail regarding the subsurface conditions at the site. 

6.2.2.1 Fill 

Fill soils at the site generally consist of crushed bar run gravel with cobbles used as 

a surface protection blanket. The thickness of this layer generally varied between 8 and 12 

inches. 

The planned tmbine area was reportedly filled during initial site development. 

Grading plans dated July 31, 1989 indicate that up to about 5 feet of fill could be present in 
the vicinity of Borings B-6a and B-6b. However, the consistency and appearance of the 

upper samples obtained from these borings suggest that either the fill is not present or that 

ifit is, it is similar to the native soils. Soft or unsuitable fill soils were not encountered in any 

of the borings. 

6.2.2.2 Native Sedimentary Deposits 

The thin layer of gravelly fill is underlain by a highly variable sequence of silts and 
clays extending to the maximum depth explored. In general, the upper 10 feet of this unit 

consists of stiff to very stiff, low-plasticity, silty sands, silts, and clays. The upper soils have 

-- '"'" 
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moisture contents ofbetween 40 and 55 percent and dry densities between 60 and 85 lbs/ft3
• 

The native silty soils are moderately compressible, and are slightly overconsolidated. These 

soils should provide adequate foundation support for moderately-loaded shallow foundations, 

but are extremely sensitive to disturbance. 

Highly plastic clay soils were encountered at a depth of about 13 to 20 feet beneath 

present site grades. The plastic soils are generally medium stiff to stiff and moderately 

compressible, with an overconsolidation ratio of about 3. These soils will contribute to 

settlement of large foundations, but should not affect small building foundations. 

6.2.2.3 Basalt 

Geologic maps of the site area indicate that Miller Station is underlain by basalt 

bedrock at depth. Basalt was not encountered in any of the borings, which penetrated to a 

maximum depth of 51.5 feet. One of the cone penetration tests encountered abrupt refusal 

at a depth of 65 feet. Although not directly observed or sampled, this could be the contact 

between the overlying soils and the basalt. Regardless, the basalt is too deep to affect any of 

the planned construction. 

6. 2. 3 Groundwater 

A regional groundwater table was not encountered in the borings drilled at Miller Station. 

Perched water was encountered between 8 and 12 feet beneath present grades, generally in silt layers 
which overlie very low-permeability clay deposits. Significant groundwater should not affect the 

planned construction. However, the Mist area experiences significant rainfall throughout the year, 

and perched water could be encountered in any of the higher-penneability silt deposits. We expect 

that perched water will probably be encountered in some of the foundation and trench excavations, 
particularly those deeper than about 8 feet. 

6.3 PIPELINE ALIGNMENT AND WELL SITE LOCATIONS 

The following sections describe important site conditions which may affect the pipeline 

alignment between Miller Station and the planned Calvin Creek wellsites. For the purposes of this 

section of the report, transmission lines and gathering lines are considered essentially the same. The 

wellsite locations are included in this section because topographic and geologic conditions are 

essentially the same as in the southern portion of the pipeline alignment. 
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6. 3.1 Surface 

The planned pipeline alignment extends approximately 21/i miles south from Miller Station 
across the floor of the Nehalem valley and back up the south valley side. Topographically, the 

pipeline origin is near Elevation I 060 feet (MSL), the valley floor is near Elevation 525 feet, and the 

wellsite elevations range from Elevation 600 to 820 feet. The maximum slope inclination (excluding 
low slopes) is approximately 19 percent between the Miller Station Access Road and the floor of the 
Nehalem River valley. Table 6-1 sununarizes the overall slope conditions along the pipeline 
alignment. 

TABLE 6-1 

PIPELINE SLOPE CONDITIONS 

Roadway 6,000 1,040 680 8 

North Valley Slope 1,000 680 530 19 

Nehalem River Valley 3,000 530 600 6 

South Valley Slope 2,700 600 740 12 

Gathering Line 7,200 740 600 3 

Surface vegetation above Elevation 550, above the flat valley floor, consists primarily of 

second-growth forests with dense undergrowth. The trees are commercially valuable, and tree 

removal will significantly increase the cost of pipeline construction. The underbrush is dense enough 
to hamper pipeline construction. Vegetation in the valley segment of the alignment consists primarily 
of pasture with sparse brush, and should not affect the planned construction. 

6. 3. 2 Subsurface 

The planned pipeline will be constructed in a trench approximately 6 feet deep throughout 
most of the alignment. Deeper excavations may be required in response to abrupt slope changes and 
at the Highway 202 crossing. Cuts and fills required to level the wellsites should be less than about 
15 feet each. In general, only near-surface conditions will affect the planned pipeline and wellsites. 
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Subsurface conditions along the pipeline alignment and at the wellsites were evaluated by 

reviewing geologic maps and by surficial mapping an observation of rock outcroppings and 

exposures. Figure 3 summarizes the information developed from the geologic maps. Subsurface 

conditions at the Nehalem River crossing were explored by drilling 2 borings to depths of 4012 and 

50\1, feet. Borings were not drilled in the hilly portions of the alignment. 

6.3.2.1 Alluvium 

The Nehalem River valley floodplain is occupied by a thin layer of young alluvium 

comprised of silty sand over gravels. The alluvium was explored in only 2 locations, and 

could vary widely throughout the study area. At the river crossing locations the upper silty 

sand is loose to very loose and has moisture contents between 32 and 50 percent. The gravel 

is also loose, with rounded particles and lenses of silt. The alluvial soils will probably not 
stand vertical in trench excavations, requiring shoring or relatively flat side slope inclinations. 

6.3.2.2 Colluvium/W eathered Soils 

The hillside areas on both sides of the Nehalem River valley are mantled by silty and 
clayey native soils derived from weathering of the underlying sedimentary rocks. Some of 
these materials are exposed in shallow road cuts in the Calvin Creek area and along the Miller 

Station access road. We do not expect that hard rock or oversized materials (boulders) will 

be encountered during trenching of the surface soils. Although not specifically explored for 

this investigation, we expect that natural soils will be very wet. Firm natural soils should 

stand vertical in shallow excavations, although specific trench slope stability should be 

evaluated during construction. The native soils are not suitable for use as pipe bedding or 

shading soils. 

6.3.2.3 Keasey Formation 

The alluvium and weathered soil deposits are underlain by the Keasey Formation, a 

relatively thick unit comprised of gray claystone and mudstone derived from volcanic ash 

transported from the ancestral Cascade Volcanoes. The Keasey Formation materials can be 

considered either a soft rock or a very hard soil. The deposit is generally massive, with no 

open joints and few thin shear planes. The moisture content of this material is generally 

between 22 and 25 percent, with a dry density of approximately 110 lbs/ft'. The Plasticity 
Index of a sample from 30 feet deep was found to be 108 percent, classifying that portion of 
the deposit as a highly plastic clay. 
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6.3.3 Groundwater 

Groundwater along the pipeline alignment will probably consist of isolated seeps and springs 

in the sloping segments and near-surface groundwater in the alluvium perched on top of the Keasey 

claystone. Groundwater seeps should be generally seasonal in nature, so dry-season construction will 
require less effort to maintain dry and stable trenches. PCrched seeps and springs encountered by the 

trench excavations can probably be controlled with conventional sump-and-pump methods. 

Groundwater at the wellsites will probably be encountered as scattered seeps which emanate 

from cut slope faces. If not controlled diligently, groundwater of this type can seriously degrade the 

slope integrity and soften the wellsite pad. Cut slope seeps can probably be controlled by providing 
a swale at the toe of the cut slope which diverts the water around the pad. Slope face erosion can 

usually be controlled by excavating a shallow ( 4-inch deep) drainage channel and filling it with 
crushed rock. 

Groundwater in the valley floor will probably be slightly higher than the Nehalem River level. 
Groundwater was observed standing at grade in the lower portions of the planned alignment at the 

time of our field reconnaissance. For planning purposes, we reconunend that the groundwater level 

be considered equal to the ground surface until additional data is available regarding seasonal 

variation. Seasonal changes in rainfall and river level may result in significant changes in groundwater 

level, possibly as much as 6 or 8 feet, which could make trenching across the valley floor much less 

difficult. 

6.3.4 Geologic Hazards 

The weak and plastic claystones of the Keasey Formation and the other sedimentary deposits 

are highly susceptible to landslides. Figure 3a shows the landslides which were identified through 

review of stereoscopic aerial photographs and confirmed through field reconnaissance. Figure 3b 

shows a more detailed view of the cluster of landslides which are close to the planned pipeline 

alignment. 

The most significant group of landslides are located in the south valley side where the 

meandering Nehalem River flows very close to the toe of the slope. The landslides probably formed 
as erosion at the toe of the slope caused Localized over steepening, exceeding the strength of the weak 
sedimentary deposits. The other landslides shown on Figure 3a all appear to have streams or creeks 

near the toe. Due to continuing erosion at the toe, all of the landslides should be considered active 

and capable of significant displacement during the design life of the planned pipeline. 
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There are no active faults reported crossing the planned pipeline alignment or underlying the 

planned wellsites. Consequently, the potential for fault displacement affecting the planned pipeline 

is nil. 

7.0 MILLER STATION RECOMMENDATIONS 

The following sections provide our preliminary recommendations for earthwork at the Miller 

Station site and design and construction of the planned equipment foundations. Specific information 

regarding equipment foundation types and loads was provided by KTI/Fish in a memorandum dated 

January 14, 1997. Dames & Moore should review the earthwork and foundation drawings prior to 

construction to confirm that the recommendations provided herein are adequate for the final planned 

construction. 

7.1 EARTHWORK 

We understand that earthwork at Miller Station will be limited to the minimum amount 

necessary to provide adequate foundation support at the planned foundation grades. Significant cuts 

and fills are not expected. The following paragraphs provide recommendations for treatment of 

surface soils and existing fills, excavation, and fill placement and compaction. 

7.1. I Clearing and Grubbing 

Prior to grading, the site should be cleared of surface obstructions and stripped of debris, 
brush, vegetation, stumps, and trees. Most of the planned equipment locations are currently covered 

with 4 to 12 inches of compacted. crushed rock, which may be stripped and stockpile for later re-use. 

Materials generated from other clearing operations should be removed from the site and disposed of 

in an approved landfill. 

7.1. 2 Excavation 

Excavation can be accomplished with conventional heavy earthmoving equipment in proper 

working condition. Hard rock or oversize material were not encountered in any of the borings. 

Due to the high moisture content and sensitive nature of the near-surface soils, we suggest 

that excavations be accomplished with smooth bucket tracked excavators. Excavation with dozers 

and/or scrapers may cause significant subgrade disturbance and very muddy site conditions. 

Northwest Natural Gas 
Geotechnical Investigation - Mist Gas Storage Project 
Mist, Oregon 12 

January 24, 1997 
OAMES&MOORE 
WP\016\02114\01 



7.1. 3 Fill Placement and Compaction 

We recommend that all structural fill be placed in uniform, horizontal lifts and compacted to 
at least 95 percent of maximum density as established in accordance with ASTM Test Method D 1557 
(modified Proctor). All fill materials should be compacted at a moisture content near optimum. The 

optimum lift thickness will vary depending on the comp°action equipment used, but should generally 

not exceed about 8 inches in loose thickness. Thicker lifts may be acceptable for clean granular soils 

and heavy, vibratory compaction equipment. 

In unimproved areas, trench backfill above pipe.shading may consist of non-structural fill 

placed with nominal compaction. Trench backfill beneath buildings, equipment foundations, and 

pavements should be compacted to at least 92 percent of maximum density as established in 

accordance with ASTM Test Method 01557. 

Placement and compaction of all fill materials should be monitored and tested by a qualified 

soil technician under supervision of a geotechnical engineer. We recommend that all fill placement 

be tested in accordance with ASTM 02966 (Nuclear Density Method) to verify the density, degree 
of compaction, and moisture content of the fill. Furthennore, it is suggested that the specifications 

for this project call for frequent testing on each lift. In the event where any portion of the fill fails to 

meet the compaction requirements, the area should be reworked, recompacted, and retested until the 

specified compaction is achieved. 

7.1.4 Fill Suitability 

The native soils are not suitable for use as structural fill except under very favorable 

conditions, and then only with significant drying efforts. Based on the moisture content test results, 

the in-situ moisture of the native soils is at least 10 to 15 percent above optimum. Drying the 

excavated materials back to a moisture content near optimum will require a large area for spreading 

and plowing, as well as prolonged periods of dry weather. Due to this difficulty, we recommend that 
all structural fill consist of imported granular soils. 

Imported structural fill should consist of sand or crushed rock free of trash, roots, debris, 

vegetation, or other deleterious materials. Fill to be placed during periods of wet weather should 

contain less than 5 percent passing the No. 200 sieve. Base rock materials should consist of angular, 

durable material with a maximum particle size of 1 Y2 inches and no more than I 0 percent by weight 

finer than the No. 200 sieve. Material proposed as crushed rock should be tested and approved by 

a qualified geotechnical engineer prior to importation to the site. 
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7.1.5 Slope Inclinations 

We recommend that all permanent cut and fill slopes be laid back at an inclination no steeper 
than 2: I (horizontal to vertical). Steeper excavation inclinations may be possible in competent soils 

with erosion-resistant vegetation or significant surface water handling provisions. Additional 

recommendations for slopes steeper than 2: I can be provided when the site grading plans are 

confirmed. 

We understand that temporary excavations approximately 2 to 4 feet deep are required for 

foundation construction and up to 6 or 8 feet for pipe installation. Excavations of this depth which 

penetrate competent native soils should stand vertical. We recommend that excavations deeper than 
5 feet be laid back at an inclination no steeper than I: I unless the excavation stability is evaluated 

specifically by a Dames & Moore engineer. All excavations should comply with Occupational Safety 
and Health Administration (OSHA) standards. The contractor should be responsible for maintaining 

stable excavation slopes at all times. 

Groundwater is not expected to affect the foundation excavations. Surface water which flows 

into foundation excavations should be collected in sumps and removed. Standing surface water will 

adversely affect the stability of adjacent slopes as well as the stiffuess of the excavation sub grades. 

7.1.6 Subgrade Preparation 

We recommend that subgrades which will receive structural fill be excavated to neat grades 
and proof rolled with a loaded dump or water truck prior to placing the first lift of fill. Proof rolling 

should be monitored by a Dames & Moore engineer. 

Soft areas identified by proof rolling should be excavated to firm sub grade conditions and 
filled back to grade in accordance with Section 7.1.3. Deep soft pockets are possible in the 

weathered soil and rock strata present at the Miller Station site. We suggest that overexcavation and 

replacement be limited to a maximum depth of24 inches. A layer of woven geotextile (Mirafi 500X 
or similar) should be placed on the excavated surface before backfilling. Very deep soft conditions 

should be evaluated on a case-by-case basis by a Dames & Moore engineer. 

Proof rolling may not be possible during wet weather conditions. A1temative subgrade 

evaluation procedures will be necessary depending of the specific soil and water conditions present 

at the time of construction. 
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7.1. 7 Subgrade Protection 

Subgrade protection measures will be required for all surfaces supporting construction traffic, 
including storage and laydown areas. We suggest that subgrade protection consist of compacted 
crushed rock or bar run gravel placed in layers and compacted. For planning purposes, we 
recommend the following protection sections: 

TABLE 7-1 
SUBGRADE PROTECTION THICKNESS 

Frequent Heavy Trucks 

Infrequent Trucks or 
Frequent Light Vehicles 
Infrequent Light Vehicles 

12 

6 

4 

18 

IO 

6 

The bar run sections are thicker because round rock does not provide the same level of 
protection as angular crushed rock. We recommend that heavily-traveled roadways be underlain by 
a woven geotextile fabric (Mirafi SOOX or similar). 

Crushed rock should consist of sound, durable material with at least 2 fresh faces on each 
particle larger than Y2-inch. Crushed rock should have a maximum particle size of 2 inches and should 
be relatively well graded down to a minimum size ofa No. 40 sieve. Crushed rock used for subgrade 
protection should have less than 5 percent by weight passing the No. 200 sieve. 

We understand that mat foundation areas will be excavated to a depth of approximately 2 to 
4 feet. The excavation subgrade will likely consist of native silts or clays, which will provide a 

marginal travel surface for equipment and foot traffic. A concrete mud mat or rock protection layer 

should be provided for mat foundation subgrades if they wi11 be exposed to prolonged foot or 

equipment traffic. 

Trafficability will depend highly on the composition of the subgrade materials and the weather 
during construction. We recommend that specific subgrade protection measures be selected during 

construction in response to the subgrade materials exposed, the moisture conditions, and the 
frequency and intensity of traffic loading. We recommend that an experienced Dames & Moore 
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engineer assist with selecting and constructing sub grade protection measures for the first part of the 

construction period. 

7.1.8 [)ei.aterini{ 

Dewatering of excavations is currently not anticipated, except in localized areas if the 

excavation encounters perched groundwater. Localized dewatering can be accomplished by pumping 

from sumps approximately I -foot deeper than excavation grades. Sump locations should be 

determined during construction. 

7.1.9 Fill-induced Settlement 

The weight of new fill placed above existing site grades will induce settlement of the upper 

compressible clays. Fill loads will likely induce more settlement than foundation loads, but should 

also be relatively broad and may not significantly affect isolated equipment or facilities. It is 

important to consider fill-induced settlement as differential settlements between areas which receive 

differential fill heights or for equipment such as pipe racks which extend beyond the fill boundaries. 

Our analysis of fill-induced settlement is based on an assumed fill density (total unrt weight) 

of 125 pounds per cubic foot. Figure 4 shows the estimated total settlement caused by fill placement. 

The increase in slope at 4 feet ( 500 lb/fl:2) is caused by the transition from overconsolidated to 

normally consolidated behavior. 

The rate of settlement will be controlled by the rate at which water can escape from the pore 

spaces of the compressing clay deposits. The results of the consolidation tests indicates that this 

settlement rate will vary significantly with changes in vertical stress and with changes in material type. 

Based on our understanding of possible fill heights, it appears that the new vertical stress will remain 

within the overconsolidated range. Consequently, we expect that most of the settlement will occur 

during construction and within 1 to 3 months thereafter. 

7.1.10 Pavement 

At present, we do not expect that new asphaltic concrete pavements will be constructed. 

Gravel travel swfaces should be constructed as discussed in Section 7.1.7 above. However, if paved 

roadways are necessary, we recommend that the pavement section consist of at least 3 inches of 

asphaltic cement concrete over at least 8 to 12 inches of compacted aggregate base. Table 7-2 

summarizes the recommended gradation for aggregate base. The actual pavement section thicknesses 

should be determined when the traffic loads are known. 
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TABLE 7-2 

RECOMMENDED AGGREGATE BASE GRADATION 

l" 100 

90 - 100 

Yl" 40 - 100 

No.4 25 -40 

No. 8 18 - 33 

No. 30 5 - 15 

No. 50 0-7 

No. 200 0-3 

7.2 FOUNDATION SUPPORT 

We recommend that the planned equipment and structures be supported by conventional 

shallow foundations bearing in undisturbed native soils or in compacted structural fill. We 
recommend a minimum penetration depth of 24 inches to reduce the potential for frost-related 
foundation movement. Design of shallow foundations should consider both bearing capacity and 
settlement effects, as discussed in the following sections. 

7. 2.1 Bearing Capacity 

We recommend that foundations be proportioned using a net allowable bearing capacity of 

2,500 lb/ft2• This value is appropriate for use when considering dead plus frequently applied live 

loads, and may be increased by one-third when considering transient loads such as wind and seismic 
forces. Foundation more than 2 to 3 feet wide will probably experience excessive settlement under 

the reconunended design bearing pressure. The design bearing pressure should be reduced to achieve 

acceptable settlement magnitudes, as discussed in Section 7.2.3 

The net foundation bearing pressure is calculated by subtracting the weight of excavated soil 

from the foundation bearing pressure. We recommend that a unit weight of 125 lb/ft3 be used to 

calculate the pressure reduction due to foundation excavation. 
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We recommend that any foundation larger than 18 feet in least plan dimension and/or with 

a net (compensated) bearing pressure less than 1500 lb/ft2 be designed as a mat using the 
recommendations in Section 7.2.3. 

All shallow foundations should bear on a prepared surface consisting of undisturbed native 

soils or compact crushed rock. Loose materials and soils disturbed by foundation excavation should 

be removed or compacted in place prior to placing reinforcing steel and concrete. A 3-inch thick 

layer of crushed rock is typically adequate to protect the subgrade soils from disturbance by foot 
traffic while placing reinforcing steel. 

We do not expect that foundation excavations will encounter significant amounts of 
groundwater, except possibly during extended periods of wet weather. Any water in the excavations 

must be removed prior to placing concrete. 

We recommend that an experienced geotechnical engineer observe all foundation excavations 
prior to placing reinforcing steel. The purpose of geotechnical monitoring is to confinn that adequate 

bearing surfaces are achieved and that foundation conditions are as anticipated in the 

recommendations presented in this report. 

7.2.2 Lateral Resistance 

We recommend that shallow foundations be designed to resist lateral loads using a friction 

coefficient of 0.35 and a passive earth pressure of 300 pounds per square foot per foot of depth. 

These values do not include a safety factor; we recommend a safety factor of 3 for dead loads plus 

frequently applied live loads and a safety factor of 2 when considering transitory loads such as wind 

and seismic forces. The fuction and passive earth pressure components can be combined provided 

that passive earth pressures do not exceed two-thirds of the total lateral resistance. The top I-foot 

of soil should be neglected when calculating passive lateral earth pressures unless the foundation area 

is covered with pavement or is inside a building. 

7.2.3 Foundation Settlement 

Settlement considerations, rather than bearing capacity, generally control foundation selection 
and shallow foundation design. The upper clays are overconsolidated, so minor stress increases will 

result in small settlement while high foundation pressures will cause disproportionately larger 
settlements. The effect of shallow foundation loads can be minimized by reducing the bearing 

pressures. 
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Shallow foundations designed in accordance with the recommendations presented in Section 

7.2.1 above are expected to settle depeoding on the applied net load, the applied net bearing pressure, 
and the depth of embedment. Figure 5 shows the magnitude of anticipated long-tenn foundation 

settlement for square foundations with an embedment depth of 24 inches. Strip footings are expected 
to settle approximately 10 to 15 percent more than the value shown on Figure 5 for a square of the 

same width. Compute the foundation load for this an"alysis as the line load multiplied by the strip 

footing width. Settlement due to placement of fill soils (Section 7. 1.6) must also be considered when 
evaluating total settlement of shallow foundations. 

The rate of settlement of shallow foundations will· vary depending on the on the effective 
stress increase within the clay soils. Based on the relatively light foundation loads and the small 

expected settlement magnitudes, we expect that most settlement will occur during construction. 

7.2.4 Differential Settlement 

Differential settlement between shallow foundations are generally caused by two separate 

factors: 

1. Variations in soil profile, including layer thickness and compressibility characteristics. 

2. Variations in applied load, bearing pressure, foundation dimension, and foundation 

stiffness. 

Although the soil profile at the Miller Station site is relatively unifonn, differential settlement 

shou1d still be anticipated. Based on our experience, variations in soil profile can cause a differential 

settlement equal to 25 percent of the total anticipated settlement over a distance of 100 feet for 

identical loading conditions. Differential settlement should be calculated based on this criteria and 

the expected total settlements shown on Figure 5. 

For the second cause of differential settlement, it is important to consider both bearing 

pressure and foundation size when calculating differential settlement between nearby foundations. 

Large foundations will experience greater settlement than small for identical bearing pressures. 

Flexible foundation systems such as large mats and tank foundations without internal stiffeners 

create their own differential bearing conditions due to the compliance of the soil/foundation system. 

For mats larger than 10 feet in least plan dimension without stiffening beams, we estimate that 

settlement at the edge of the loaded area should be about one-half that near the center of the loaded 
area. 
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7.3 LATERAL EARTH PRESSURES 

Table 7-3 provides the recommended earth pressure coefficients and other soil properties for 
use in designing sumps, open trenches, retaining walls, and other buried facilities. These values are 

appropriate for existing native soils and most sand and clayey sand backfill soils, assuming backfill 
compaction as recommended in Section 7.1.3. The values presented in Table 7-3 do not include safety 
factors. We recommend that the resisting elements of retaining systems be designed using the safety 
factors shown in Table 7-4. 

TABLE 7-3 
RECOMMENDED LATERAL EARTH PRESSURE COEFFICIENTS 

Active Earth Pressure Coefficient K. 0.4 

Passive Earth Pressure Coefficient ~ 2.5 

At-Rest Earth Pressure Coefficient K. 0.5 

Internal Friction Angle 25• 

Total Unit Weight 115 lb/ft3 

Effective Unit Weight 53 lb/ft' 

Concrete/Soil Friction Coefficient 0.35 

TABLE7-4 
RECOMMENDED RETAINING SYSTEM SAFETY FACTORS 

Sliding 
Overturning 

Bearing Failure at Toe 
(Dead plus Operating Loads) 

Bearing Failure at Toe 
(Including Transient Loads) 
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7.4 MAT FOUNDATIONS 

7. 4. I Short-Term Loading 

The appropriate modulus for use in design of shallow mat foundations depends on the mat 

dimensions, the duration and magnitude of the load, ·and the stiffness of the mat relative to the 

supporting soil. We recommend that mats supporting short-duration loads be designed using the 
subgrade reaction modulus relationship shown on Figure 6. 

7.4.2 Long-Term Loading 

For long-term loading we recommend that mat foundation design include appropriate 
settlement magnitudes as shown on Figure 5. The long-term modulus of sub grade reaction can be 
estimated by dividing the net bearing pressure on the mat by the expected long-term settlement. 

Construction modification near the mat foundation area, including excavation or fill placement, will 
induce settlements which will change the subgrade reaction modulus value for the mat. A Dames & 

Moore engineer should confirm the modulus value used in areas which may be susceptible to 

settlement from nearby fill placement. 

7.5 SEISMIC DESIGN PAMMEIERS 

We understand that lateral seismic design of the facility will be performed using conventional 

Uniform Building Code (UBC) equivalent static load methods. The EFSC permit governing this 

project requires that the facility be designed to avoid seismic hazards affecting the site, including 

ground shaking and amplification. Consequently, a site-specific seismicity and dynamic response 

evaluation is necessary to confirm that the simple UBC design method is appropriate. This study is 

currently in progress. 

Based on the site location and the soil conditions revealed in the borings and CPI' s, we do 

not expect any unusual seismic behavior. For planning purposes, we recommend that lateral 

earthquake loads be computed using standard UBC methods with a Zone Factor of 0.3 and a Site 

Coefficient of 1.2. Final seismic design recommendations will be provided in our forthcoming site 

response evaluation report. 

7.6 DYNAMIC LOADING CONSIDERATIONS 

We understand that soil-structure interaction analyses will be performed by KTI/Fish to 

confirm that vibration of dynamically-loaded foundations do not exceed tolerable limits. Based on 

our understanding of the planned construction, the compressors are the only equipment with dynamic 
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loads. The specific loads and structural configuration of the compressor is not known at this time, 

but will likely be supported by a concrete mat supported at grade. The thickness of the mat will 

depend on the loading and settlement tolerance of the compressor. Additional recommendations for 

design of the compressor foundation against resonance and rocking can be provided when the 

equipment loads are determined. 

8.0 PIPELINE ALIGNMENT RECOMMENDATIONS 

8.1 GEOLOGIC HAZARDS 

The principal geologic hazards affecting the planned pipeline alignment are landslides and 

surlicial slope failures. High groundwater and loose surficial soils will be encountered in the low

lying portions of the alignment, and can be controlled using conventional soft-ground trenching 

methods. Faults and other geologic haz.ards, aside from landslides, do not pose a significant threat 

to the planned pipeline alignment. 

Figures 3a and 3b show the results of our geologic hazard evaluation. As shown, hillsides 

throughout the Mist area are affected by landslides and surficial slope failures. Stereoscopic aerial 

photographs of the site area indicate the presence of several ancient landslides on both sides of the 

Nehalem Valley. The geologic reconnaissance confinned the presence of the major landslide features 

and revealed clusters of shallow slope failures. Hummocky terrain and the presence of seeps and 

springs were the primary indicators of shallow instability. 

Based on the results of the geologic reconnaissance, Dames & Moore engineers met with 

NNG to suggest modifying the initial pipeline alignment to avoid the unstable ground on the south 

side of the Nehalem Valley. Figures 3a and 3b show the revised alignment. 

8.2 TRENCHING 

The following sections provide recommendations for excavation, groundwater contra~ and 

backfilling of the planned pipeline. Directional drilling for the river crossing is discussed in Section 

8.3. 

8. 2.1 Excavation 

None of the borings drilled for this study encountered hard rock or significant oversize 

materials within the depth of the planned trench excavations. Consequently, we expect that pipeline 

trenches can be excavated with conventional heavy earthmoving equipment in proper working 

condition. 
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Steep slopes in portions of the alignment may slow the excavation, but we expect that track

mounted excavators should be able to work on the slopes. 

8. 2. 2 Groundwater 

Two hand-auger borings drilled between the Highway 202 and the north side of the valley 
encountered soft clayey alluvium and groundwater at a depth of 3 to 3 Y2 feet. The hand augers were 

drilled on the highest ground along this portion of the alignment because the lower ground was 

flooded. 

We expect that very soft ground and high groundwater will be encountered along the entire 

length of the valley floor crossing. Excavations up to 6 feet deep will probably require side slope 

inclinations as flat as 1: 1. We expect that the pipes will have to be flooded to overcome buoyancy 

in the flooded trenches. 

Groundwater conditions in the valley floor can vary widely between wet and dry seasons. We 

suggest that the groundwater conditions be checked immediately prior to construction. It is possible 

that the low-lying trench segments may be dry if the excavation is made near the end of the dry 

season. 

8.2.3 Subgrade Stabilization 

The soft alluvial soils in the valley bottom will probably provide very poor support for the 

planned pipe. Although the loads on the planned pipes will be relatively low and the welded steel pipe 
is only moderately sensitive to settlement, we recommend that very soft subgrades be stabilized prior 

to placing bedding and pipe. Subgrade stabilization is generally warranted when workers are not able 
to walk on the subgrade while spreading bedding sand. 

We recommend that soft sub grade stabilization consist of 3-inch or 2-inch ballast rock placed 
in a single lift at least 8 inches thick. The stabilization rock should be placed immediately after 

excavating the trench. Stabilization rock should not be compacted, and the bedding sand should be 
compacted in a single lift to reduce the amount of vibration in the soft native soils. 

There are several other methods of subgrade stabilization, each appropriate for different 

subgrade materials, groundwater conditions, and excavation widths. A Dames & Moore engineer 

should monitor subgrade stabilization efforts and should provide additional recommendations where 

increased efficiency could be achieved. 
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8. 2.4 Baclifi/l 

We recommend that the pipes be constructed using standard NNG bedding and shading 

details. None of the materials encountered in the borings are suitable for use as bedding or shading. 
We expect that imported sand will be required for all bedding and shading. 

Almost all of the soils which will be encountered in the trench excavations will be clayey and 

significantly above optimum moisture content. We expect that native soils will be suitable for general 
backfill in non-structural areas, but that imported granular fill will be required for trenches which 

cross under roads or yard areas. Additional backfill recommendations for the road crossing are 

provided in Section 8.4. 

8. 2. 5 Bedding Drainage 

The granular bedding and shading materials will convey water more easily than the low

penneability native soils. Significant hydraulic head can develop at the toe of sloping sections of the 

pipe, where water can be impounded in the bedding soils. We recommend that drainage be provided 
at the toe of all sloping sections longer than about I 00 feet and steeper than about S percent. 

Conventional sandbags and crushed rock used by NNG in similar situations should be 

adequate for most of the sloping sections. However, the south side of the Nehalem River Valley is 

very wet and is affected by springs and seeps. If the sandbag drainage is not adequate, we 

recommend that a perforated drainage pipe surrounded by filter fabric be installed in the bedding. 
Generally, a length of 25 feet is adequate. The end of the perforated drainage pipe should be 

connected to a non-perforated outlet pipe which drains into a suitable area. 

8.3 RIVER CROSSING 

Directional drilling is proposed for the Nehalem River crossing. We recommend that the 

specific drilling procedures be selected by the drilling contractor based on the subsurface information 

included in Appendices A and B of this report. 

Based on our experience with directional dri1ling at river crossings, the planned Nehalem 

River crossing should be possible provided the soft upper soils and the intermediate silty gravels can 

be addressed. We expect that the following conditions will affect the planned directional drill: 

1. The upper 8 to 9 feet of soil at both river banks is comprised of loose silty sand with 

a high water table. We expect that this material will not be self-supporting and that 

casing will be required. 
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2. Loose, silty gravel was encountered beneath the sandy alluvium extending 15 to 22 

feet below present grades. This material is saturated and the particles are rounded, 

so this deposit will not stand in an uncased boring. Lenses of this deposit are open

graded, so drilling fluid will probably not be effective. 

3. Soft, massive claystone was encountered.beneath the gravel deposits to the maximum 

depth explored. As shown on the boring logs, both core runs of this material had 

Rock Quality Designations (RQD) of 100. The unconfined compressive strength of 

this material ranges between 14 and 19.5 kips/ft2. Atterberg limits and gradation 

analysis test results for this material are provided in Appendix B. 

8.4 lilGHWAY 202 CROSSING 

The planned pipeline aligmnent will cross under Highway 202 approximately halfway between 

the north valley slope and the Nehalem River crossing. The roadway is elevated above the low-lying 

valley floor by an embankment approximately 3 to 4 feet high. The following sections provide 

recommendations for installing the pipe beneath the roadway. 

8.4.1 Cut-and-Cover Trench 

We expect that the preferred method of crossing will be a conventional cut-and-cover trench. 

The trench will be at least I 0 feet deep, so shoring will be required to support the road. In addition, 

utilities in the roadway will require protection and support. Groundwater may be present in the 

excavation beneath the embankment soils, which will further reduce the excavation stability. 

Due to the potentially unstable nature of the native alluvial soils at the bottom of the trench, 

we recommend that shoring have hydraulic jacks or screw braces to allow the shoring to apply an 

active force against the trench sidewalls. Passive shoring, such as a trench box, may allow too much 

displacement before being engaged on the soil. Excessive displacement will damage the pavement 

and any buried utilities. 

Select granular materials should be used to backfill the trench beneath the roadway. The 

excavated native soils will not be suitable for use as backfill. We have no specific infonnation 

regarding the existing embankment soils, so for planning purposes we recommend that these soils be 

considered unsuitable. The embankment soils may be stockpiled for re-use if they are found to be 

select granular materials. 

Compaction of the backfill soils between the top of the pipe shading and the bottom of the 

replacement pavement section is essential to reducing the potential for settlement. We recommend 
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that all backfill in the roadway be compacted to at least 95 percent relative compaction as evaluated 

by ASTM Test Method DISS? (modified Proctor). 

We reconunend that the replacement pavement section match the existing section in thickness 

and materials. We recommend that the replacement asphalt consist of standard Class B hot·mix 

asphaltic concrete placed in uniform lifts and compacted to at least 92 percent of the theoretical 

maximum (Rice) density. Cold-patch asphalt is probably acceptable for temporary applications, but 
is not reconunended for the final pavement restoration. 

8.4.2 Pipe Jacking/Horizontal Drilling 

It may be necessary to jack the pipe under the road, rather than dig a trench through the 

pavement and supporting embankment. Specific subsurface information was not collected at the 

Highway 202 road crossing, so we have little real data. However, for planning purposes, we 

reconunend that the following issues be considered if jacking or drilling is selected. 

I. The native soils immediately beneath the roadway embankment are assumed to be 

very similar to the native soils in the pastures on either side of the road. High 

groundwater and loose soil will make directional drilling difficult without a full-length 

casing. 

2. The soft alluvial soils and high groundwater will require shoring and dewatering for 

a jacking pit. Excavation bottom stability could also be a significant concern if the 
gravels are present within a few feet of the excavation base. Specific 

recommendations should be provided for jacking pit construction if this alternative is 

selected. 

3. The soft alluvial soils will provide poor reaction against pipe jacking forces. A large 

reaction block will be required, possibly extending below the groundwater table. 

In view of the soft ground conditions, we expect that horizontal drilling with continuous 

casing is the better of the two alternative road crossing methods. We recommend that the drilling 

contractor be responsible for means and methods of making the crossing. Dames & Moore would 

be pleased to collect additional data at the crossing location if necessary. 
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9.0 WELLSITES 

9. I WELL SITE SELECTION 

A Dames & Moore engineer worked with Mr. Todd Thomas ofNNG to select prelimi!lal)' 
wellsite locations. Figure 3a shows the wellsites identified during this field effort. The locations were 
selected based on the following criteria, in order of importance: 

I. The wellsite must be located reasonably close to a storage pool. Mr. Jack Meyer of 
NNG provided suggestions for general-wellsite locations. 

2. The wellsite must be located on stable ground which will not creep or slide during the 

50 year design life of the J/W wells. 

3. The wellsite should be located on relatively flat ground to minimize the amount of 
earthwork required to provide a large flat area for the drilling equipment. Although 
the selected locations are considered the best available sites, there will be some large 

cuts and fills required due to the irregular topography of the general area and the large 
pads required for J/W well drilling. 

4. The sites should have convenient access for drilling and service equipment. Almost 

all of the wellsites can be accessed by building short driveways from existing gravel 

roads. 

Based on our observations, none of the wellsite locations shown on Figure 3a are underlain 
by landslides or surficial slope failures. The site boundaries were field located to maximize the use 
of naturally level ground. Additional topographic information is necessary to confirm that the site 
boundaries make optimal use of the existing topography. 

9.2 WELLSITE DESIGN AND CONSIRUCTION 

The current wellsite layouts are considered adequate for planoing and prelimi!lal)' engineering. 
We recommend that topographic sutveys be performed at all of the wellsites. The surveys should 
extend at least I 00 feet beyond the uphill site boundaries and at least 50 feet on the downhill side so 
that cut and fill slopes can be designed. 

We understand that the existing wellsites in the Mist area were designed in the field and built 
with limited quality control. This approach can result in durable finished pads at low cost, particularly 
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if fill heights are less than a few feet. Some of the cuts and fills required to level the planned 3-well 
pads for this project will be significantly higher than at the existing wellsites. The recommendations 

provided in this section are intended for use on the larger cuts and fills, where typical construction 
procedures may not result in a pad with a reliable 50-year design life. 

9. 2.1 Slope Inclinations 

Table 9-1 summarizes the recommended steepest inclination fur cut and fill slopes surrounding 
wellsites. A Dames & Moore geologist should monitor all cut slopes to confirm that adverse bedding 
conditions or pre-existing shear zenes are not present. Flatter slope inclinations may·be necessary 

if unfavorable bedding or shear zone conditions are encountered during excavation. Seepage from 

cut slope faces will reduce the stability of the slope and should be evaluated on a case-by-case basis. 

TABLE9-1 
STEEPEST RECOMMENDED SLOPES INCLINATIONS 

5 -20 I Vi: 1 2:1 

2o+ 2:1 2:1 

9. 2. 2 Clearing, Grubbing, and Stripping 

The wellsites should be cleared of all debris, brush, vegetation, tree stumps, and primary root 
systems. Materials generated from clearing operations should be removed from the site. All slash 
piles from previous logging operations should be removed during clearing. Similarly, any depressions 
from toppled trees should be cleaned of accumulated organic soils and backfilled with compacted 
structural fill. 

After clearing, the surface of the well sites should be stripped to remove surface vegetation 

and organic topsoil. Soil containing more than about 2 percent organic content by weight should be 
considered organic and segregated for special handling. Required stripping depths should be 
evaluated by a Dames & Moore representative in the field at the time of grading. For planning 

purposes, we recommend that an average stripping depth of about 18 inches be assumed. 
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9.2.3 Fill Placement and Compaction 

Wellsite grading may require up to 15 feet of fill to achieve the proposed elevations. Fill 
embankments of this thickness will be much more durable if constructed in a controlled manner with 

high-quality compaction. All fill should be placed in uniform, horizontal lifts and compacted to at 

least 92 percent relative compaction as evaluated bY ASTM Test Method Dl557. To achieve 

uniform compaction, we recommend that fill slopes be over-built and subsequently cut back to expose 

well-compacted fill. 

All fill materials should be placed and compacted at a moisture content near-optimum. The 

optimum lift thickness will vary depending on the ·compaction equipment used, but should generally 
not exceed about 8 to I 0 inches in loose thickness. 

The fill soils generated from cuts at the wellsites will probably be very wet of optimum, and 

it may not be possible to achieve 92 percent relative compaction. In this case, a Dames & Moore 

engineer should monitor wellsite grading operations and provide additional recommendations 

regarding blending, alternative acceptance criteria, and other non-standard earthwork procedures. 

We recommend that prior to placing fill on slopes steeper than SH: IV, the exposed existing 

slope surface be terraced with maximum 4-foot vertical and 10-foot horizontal benches. Further, we 
recommend that the toe of the benched fills be keyed at least 2 feet into competent soil. Toe keys 

should be at least 8 feet wide, or as recommended in the field by a Dames & Moore engineer. 

Placement and compaction of all fill materials should be monitored and tested by a qualified 

soil technician under the supervision of a geotechnical engineer. We recommend that all fill 

placement be tested in accordance with ASTM 02966 (Nuclear Density Method) to verify the 

density, degree of compaction, and moisture content of the fill. Furthermore, it is suggested that the 

specifications for this project call for frequent testing on each lift. In the event where any portion of 

the fill fails to meet the compaction requirements, the area should be reworked, recompacted, and 

retested until the specified compaction is achieved. 

9. 2.4 Fill Suitability 

Fill material should be free of trash, roots, debris, vegetation, or other deleterious materials. 

In general, fill should be free of rocks or hard lumps larger than 6 inches nominal diameter. Based 

on our observations and the results of our laboratory tests, the non-organic native soils on the site 

are generally suitable for use as compacted fill, provided the moisture content can be adjusted to near 

optimum during compaction. 
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Organic soils can be used as fill, but must be placed using special procedures in order to 

reduce the potential for failure of the wellsite. Organic soils will decompose over time and will allow 

significant settlement. Settlement near the wellheads is unacceptable, so organic soils should not be 

placed within 25 fuel of any well location. Similarly, settlement near the crest of the embankment will 
allow cracking, which will allow water infiltration and eventually lead to fill slope failure. In this 
view, organic soils should not be placed any closer than 5 feet to the finished pad surface and no 

closer than 10 feet from the finished slope race. Organic soils should be placed in uniform horizontal 
layers whenever practical to reduce the magnitude of differential settlement. 

It is our experience that the native soils do exhibit slight shrinkage when compacted to the 

recommended relative compaction. We recommend a shrinkage factor of about 10 percent be used 

for calculating fill volumes generated from cut slopes. 

Crushed rock used for access roads should consist of angular durable material with a 

maximum particle size of 1 V2 inches and no more 10 percent by weight passing the No. 200 sieve. 
Select granular fill to be placed during periods of wet weather should contain less than 5 percent 

passing the No. 200 sieve. Material proposed as crushed rock should be tested and approved by a 

qualified geotechnical engineer prior to importation to the site. 

9. 2. 5 Slope Protection 

Fill slopes should be vegetated as soon as possible to reduce the likelihood of erosion and 

failure. Low benns should be constructed along the crest of all slopes to reduce the amount of water 
flowing down the slope face. Further, we recommend that positive drainage be established away from 

the slope crest. This can be accomplished utilizing a pad gradient of at least 2 percent at the top of 

the slope areas. 
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10.0 CLOSURE 

Dames & Moore's services are performed, within the limitations imposed by the firm's clients, 
using the degree of care and skill ordinarily exercised under similar circumstances by reputable 
engineers and geologists practicing in this locality. 

The findings in this report are believed to describe site conditions to the extent practical given 
the scope of the investigation. However, this investigation, like all such investigations, can directly 

explore subsurface conditions at only a few isolated locations within the site. Soil and geologic 
conditions can vary greatly from place to place, and different conditions may be found during 
subsequent investigations or project construction. Any such changed conditions should be brought 

promptly to Dames & Moore's attention for evaluation. Changes to the conclusions and 
recommendations, and to any designs based on them, may be needed if changed conditions are 

discovered. 

The conclusions and recommendations presented in this report were developed specifically 

for this project and do not necessarily apply to any other site or project. If the nature of the planned 

construction changes significantly from that described in this report, Dames & Moore should be 

contacted to confirm the validity of these conclusions and recommendations. 

The condition of a site can change with the passage of time, due either to natural processes 

or to the works of man on this or adjacent properties. In addition, changes to the applicable laws, 

regulations, codes and standards of practice may occur because of governmental action and the 

broadening of knowledge. The findings of this report may be invalidated wholly or in part by such 

changes, over which Dames & Moore has no control. If more than two years have passed since the 

date of issue for this report, the report should be reviewed by Dames & Moore to check the va1idity 

of the conclusions in light of possible changes. 

The following appendices are attached and complete this report: 

Appendix A - Subsurface Investigation 

Appendix B - Laboratory Test Results 
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Figure 4 
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Figure 5 
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Figure 6 
Subgrade Reaction Modulus 
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APPENDIX A 

SUBSURFACE INVESTIGATION 

Subsurface exploration of the Miller Station site consisted of drilling, logging, and sampling 
ten borings to a maximum depth of approximately 51.5 feet. Eight of the ten Miller Station borings 

were drilled by a truck mounted C"ME55 drilling rig using hollow stem auger methods. Two borings 
at the river crossing and the remaining two Miller Station borings were drilled using a CME 45 drill 

rig mounted on a custom tracked carrier. The river crossing borings were drilled using mud rotary 

methods. Two hand-auger borings were drilled using a 3-inch diameter manual auger. These borings 
were drilled to check groundwater-conditions, so samples were not collected. 

The borings were completed under the supervision of a Dames & Moore geotechnical 
engineer who classified the soils encountered, maintained a continuous boring log, and selected 

representative samples for geotechnical laboratory testing. Figures A-1 through A-14 provide 

graphical logs of conditions encountered in the borings. 

Standard Penetration Tests (SPT) were performed at regular intervals in each boring in 

accordance with ASTM Test Method D1586. The SPT is performed by driving a 2-inch diameter 

split barrel sampler into the soil with a 140 lb hammer falling 30 inches. The number of blows 
required to drive the sample from a penetration of 6 to 18 inches is the SPT penetration resistance, 

"N''. The initial 6 inches of the drive is not considered due to the potential for soil disturbance near 

the auger tip. 

Relatively undisturbed samples were obtained by driving a Dames & Moore U-Type ring 

sampler with a 300 lb hammer falling 30 inches. The number of blows required to drive the hammer 
the last 12 inches of an 18-inch sampling interval is shown on the logs. Figure A-16 shows a 

schematic drawing of the sampler. It is important to note that the tracked drill rig does not carry a 
300 lb hammer, so the U-Type sampler was driven with a 140 lb SPT hammer. The hammer weight 
for each boring is shown in the Key on the boring logs. 

The auger borings were backfilled by mixing bentonite chips with auger cuttings and shoveling 

from the ground surface. The mud rotary boreholes were backfilled by mixing cement into the drilling 

mud to form a weak grout, which was then circulated through the hole prior to removing the drill rod. 

A piezometer was installed in Boring RC-N after the boring was complete. The boring was 

backfilled to a depth of 20 feet, and a 2-inch diameter casing was lowered into the hole. The 

piezometer casing was field slotted over the bottom 10 feet and capped on the bottom. The 

piezometer is not locked or covered due to the remote nature of the site and the low potential for 

disturbance or tampering. 

A-I 



Two Cone Penetration Tests (CPT's) were performed near the center of the planned turbine 

area as a part of the seismicity and site response evaluation, which is currently in progress. The tests 

were performed to evaluate the shear wave velocity of the soil profile at Miller Station, but other data 

from the CPT' s were used in settlement and strength analyses. Only one test had been planned, but 

CPT-1 encountered refusal due to excessive skin friction on the CPT rod. CPT-2 was performed 

using a bentonite-filled casing in the upper IO feet. The friction reduction on the following rod 

allowed the CPT to penetrate to a depth of 65 feet, where it met abrupt cone refusal. The CPT logs 

and the shear wave velocity profiles are included at the end of this appendix. 
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LABORATORY TEST 
DATA 

~ E • • 
" " 0 < 
~ 0 > • • u ·" ';! f!i • <-,_ .~ 
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~w ~ c 

-200 41.0 28 ~ 

c 43.0 75 14 •. 

-200 60.3 18 ~ 

c 50.3 51 ·I 

AL 53.5 

80.5 56 " I 

~- • Rel111ively undisturbed semplt obt11ined 
with 11 011mes & Moore Type-U s11mpler 

~ driven with • 300 pound hammer falling 
i 30 inches. 

i =. ""' ~ ~ S111nd11rd Pl!lnetr•tion Test simple. 

2 11 Rock Core 1111mple. 

; 121 Disturbed umple. 

BORING B-1 

Northing: 1160.0 

Easting: 600.0 

Surface Elevation: 247.00 feet 

Date Started: November 26. 1996 

Date Completed: November 25, 1996 

Pit run crushed 1ock and cobbles (fill) 

Monled light brown to brownish-yellow silty fine SAND, medium dense, moist 

Monled light brown to brownish-yellow silty tine SAND with layers of fine sandy 
SILT, moist to wet 

Silt content increases 

CH Bluish-gray fat CLAY, medium stiff. wet 

CH Monled light gray and yellowish-brown fat CLAY, stiff, wet 

Consistency increases to medium stiff, trace sand 

NOTE: Boring completed at a depth of 26.5 feet on 11 /25{96. 
Groundwater encountered at a depth of 9.0 feet on 11/25/96. 

NOTES: 

SA - Sieve Analysis 

-200 - Fines Con1ent Analysis 

AL - Atterberg Limits 

UC - Unconfined Compression 

OS - Direct Sheer 

C - Coll9olidstlon 

BORING LOG 

\ft 
co ~ Ground_t ... depth 111 time of drilling DAMES & MOORE 
o•L.~~~-=-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-"~""""'--'"-'"'-"-'"'-"'-~ 

2114-016-016 Figure A-1 
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KEY: 

• Relatively undisturbed sampla obtained 
with a Dames & Moore Typ.,...U sampler 
driven with a 300 pound hammer falling 
30 inches. 

!:ii Standard Penetration Tes! aampla. 

II Rock Cora sampf{i. 

181 Di$turbad sampla. 

¥ Ground-ter depth at time of drilling 

2114-016-016 

BORING B-2 

Nonhing: 1113.0 

Easting: 645.0 

Surface Elevation: 237 .00 feet 

Date Staned: November 25, 1996 

Date Completed: November 25, 1996 

ML Mottled light brown and brownish-yellow clayey SILT, stiff to very stiff, very 
moist 

ML Light brown SILT with fine sand lenses. stiff to very stiff. wet 

NOTE: Boring completed at a depth of 21 .5 feet on 11 /25/96. 
Groundwater encountered at a depth of 20.0 feet on 11 /25/96. 

NOTES: 

SA • Siava Analysis 

-200 - Fines Content Analysis 

AL - Attarbarg Limits 

UC· Unconfined Comprasaoon 

OS - Diraet Sheer 

C • Consolidation 

BORING LOG 

DAMES & MOORE 
Figure A-2 
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• Relatively undisturbed aample obtained 
with a Damas & Moore Type-U sampler 
driven with a 300 pound hammer falling 
30 inches. 

iii St11ndard Penetration Tast sample. 

11 Rock Core Nmple. 

!Q 0 Oisturbed sample. 

GP 

BORING B·3A 

Nonhing: 838.5 

Easting: 1111.0 

Surface Elevation: 217 .00 feet 

Date Staned: November 26, 1996 

Date Completed: November 26, 1996 

Pit run crushed cock and cobbles (fill) 

GM Dark brown clayey GRAVEL, dense, moist Ifill) 
CL Mottled light brown to brownish-yellow silty CLAY, very stiff, wet 

Ml Brownish-yellow sandy SILT, very stiff, wet 
6 inch thick layer of reddish-brown silty fine SAND, loose, moist 

SM Light brown silty fine SAND, loose, wet, trace iron oxide staining 

CH 

ML 

CH 

NOTES: 

Silt content increases 

Iron oxide staining increases to abundant 

Bluish-gray fat CLAY, stiff, wet 

Changes to gray, very stiff 

Gray sandy SILT, very stiff, moist, seams of organics 

Greenish-gray fat CLAY, hard, moist 

Continued Next Page 

SA - Sieve Analysis 

-200 - Fines Content Anelysis 

AL - Atterberg Limits 

UC - Unconfined Compression 

OS - Direct Shear 

C - Consolidation 

BORING LOG 

~ sz .,.. Groundwater depth at time of drilling DAMES & MOORE 
o~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~=c-'Ccco=...;:ccc..oc=-'C=.__, 
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N with • Dames & Moore Type-U sampler 
< • driven with a 300 pot1nd hemmer tal~ng , 
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WI 

" 
St1ncklrd Penetration Test sempla. 

• II , Rock Cort sample. 

" 181 Distllfbed sample . • • ¥'. • Gn:MJnd-tar depth 111: time of driUing 
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2114-016-016 

BORING B-3A 

Northing: 838.5 

Easting: 111 1 .0 

Date Started: November 26. 1996 

Date Completed: November 26, 1996 

Surface Elevation: 217 .00 feet 

Changes to bluish.grey, very stiff 

Ml Gray fine sandy Sil T with seams of organics. hard, moist 

NOTE: Boring completed at a depth of 51.5 feet on 11126/96. 

NOTES: 

Groundwater not encountered during drilling. 

SA • Sieve Arnilysis 

-200 - Fines Content Arnilysis 

AL - Atterberg Limits 

UC - Unconfined Compression 

OS - Direct Sheer 

C - Con1olid•tion 

BORING LOG 

DAMES & MOORE 
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• Ael11ively undisturbed sample obtained 
with 1 Dames & Moore Type-U sampler 
driven with 1 140 pound hammer telling 
30 inches. 

[;iii Standard Penetretion Test sample. 

11 Rock Core simple. 

~ IV'! 
w• ICil Distl.lrbed sample. 

BORING B-3B 

Northing: 804.0 

Easting: 1087.5 

Date Started: December 5, 1996 

Date Completed: December 5, 1996 

Surface Elevation: 216,00 feet 

GM Crushed rock and cobbles Ifill) 

Cl Yellowish-light brown silty CLAY, stiff to very stiff, very moist, abundant iron 
oxide staining 

ML Light brown clayey SILT, medium stiff, wet 

CL Mottled light brown and brownish-yellow silty CLAY, medium stiff, wet 

CH Dark gray fat CLAY with trace organics, stiff, wet 

CH Bluish-gray fat CLAY, stiff, wet 

CL Brown CLAY with trace organics, stiff, wet 

CH Bluish-gray tat CLAY with trace tine sand, very stiff, wet 

CH Greenish-gray sihy tat CLAY with clayey SILT layers, stiff, very moist 

Continued Next Page 

NOTES: 

SA - Sieve Analysis 

-200 - Fines Contant Analysis 

AL - Attsrbsrv Limits 

UC - Unconfinsd Comprsssion 

OS · Dirsct Shur 

C - Consolid•tion 

BORING LOG 

~ ¥ Groundweter depth et time of drining DAMES & MOORE 
a~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~" 

2114-016-016 Figure A-4a 
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• R11l11tiv11lv undisturbed 1111mpl11 obteined 
with • D•mes & Moore Type-U sampler 
driven withs 140 pound h•mmer l•Ning 
30 inches. 

~ Standard Penetretion Tut sample. 

II 
tll 

Rock Core sample. 

Disturbed ••mpla. 

BORING B-3B 

Northing: 804.0 

Easting: 1087.5 

Surface Elevation: 216.00 feet 

Date Started: December 5, 1996 

Date Completed: December 5, 1996 

CH Greenish-gray to bluish-gray fat CLAY with trace fine sand, very stiff, very moist 

NOTE: Boring completed at a depth of about 51.5 feet on 12/5/96. 

NOTES: 

Groundwater obscured by drilling fluid. 

SA - Sieve An•lvsis 

-200 - Fines Content An•lvsis 

AL - Atterberg Limits 

UC - Unconfined Compression 

OS - Direct She•r 

C - Con1olidetion 

BORING LOG 
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• Relatively undistulbed sample obtained 
with • Damea & Moore Type-U sempler 
driven with• 140 pound hemmer feMing 
30 inches. 

[;iii Standard Penetration Test sample. 

11 Rock Core aemple. 
~ 
Ill ~ Distulbed aelTll)le. 

GM 
CL 

CH 

SM 
ML 

ML 

BORING B-4A 

Nonhing: 780.0 

Easting: 1125.5 

Surface Elevation: 214.00 feet 

Crushed rock and cobbles (fill) 

Date Staned: December 5, 1996 

Date Completed: December 5, 1996 

Mottled light brown and yellowish-brown CLAY, hard, very moist 

Light gray CLAY, very stiff, very moist to wet, with abundant iron oxide staining 

Light brown fine sandy SILT to sihy fine SANO, medium dense, wet 

Light brown clayey SILT with a trace of fine sand, stiff, very moist to wet 

Ml Light brown clayey Sil T, soft to medium stiff, wet 

Cl Light brown CLAY, soft to medium stiff, wet 

SM Dark gray silty SAND, medium dense, very moist 

CH 

NOTES: 

Mottled dark gray and bluish-gray fat CLAY with trace fine sand, stiff to very 
stiff, wet 

Color to mottled light brown and brownish-yellow 

Color to dark gray 

Color to bluish-gray 

Continued Next Page 

SA · Sieve Analysis 

-200 - Fines Content Arnilysis 

AL - Attelberg Limits 

UC - Unconfined Compression 

OS - Direct Shear 

C - Consolidation 

BORING LOG 

~ ¥ Groundwater depth et time of drilling DAMES & MOORE 
5~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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33.3 89 5016". 

• Rei.tivelv undisturbed sample obtained 
wilh 1 Dimes & Moore Tvpa.-U simpler 
driven wilh 1 140 pound hammer filling 
30 inches. 

Will Stand1rd Penetretion Test sample. 

11 Rock Core sample. 

tii 0 Disturbed sample. 

BORING B-4A 

Northing: 780.0 

Easting: 1125.5 

Surface Elevation: 214.00 feet 

Consistency increases to hard 

Date Started: December 5, 1996 

Date Completed: December 5, 1996 

NOTE: Boring completed at a depth of about 46.5 feet on 12/5/96. 

NOTES: 

Groundwater obscured by drilling fluid. 

SA · Sie""' Analysis 

·200 • Fines Content Analysis 

AL - Anerberg Limits 

UC - Unconfined Compression 

OS • Direct Shear 

C - Consolidation 

BORING LOG 

~ ¥ Groundwater deplh 11 lime of drilling DAMES & MOORE 
;~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--::~~-,-.,~ 
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• Relatively undisturbed sample obtained 
with a Oames & Moore Type-U sampler 
driven with a 300 pound hammer t•lling 
30 inches. 

[j Standard Penetration Test sample. 

11 Rock Cora sample. 

t; ~ Disturbed sample. 

NOTES: 

BORING B-4B 

Nonhing: 825.0 

Easting: 1156.0 

Surface Elevation: 218.00 feet 

Date Started: November 26, 1996 

Date Completed: November 26, 1996 

Brownish-yellow silty CLAY. stiff, wet 

Grades with tine sand 

Mottled light gray and light brown silty fat CLAY with reddish-brown weathered 
mudstone fragments. stiff, wet 

Bluish-gray silty fat CLAY, stiff, moist, some fine sand 

Sand content increases 

Sand content decreases to trace 

Color changes to blue 

Continued Next Page 

SA - Sieve Analysis 

-200 - Fines Content Analysis 

AL - Anerbe1g Limits 

UC - Unconfined Compression 

OS - Oireet Shetr 

C - Consolidation 

BORING LOG 

~ sz_ Groundwater depth 11 time 01 drilling DAMES & MOORE 
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.; • Rellltively undisturbed sample obtained 
""' with 1 Dames Ill Moore Type-U sample1 i driven with a 300 pound hammer felling 
c 30 inches. 

- ~.· ~ :;; ws S1snd1rd Penetration Test sample. 

11 Rock Core sample. 

!Q 0 Dist..tled sample. 

BORING B-4B 

Northing: 825.0 

Easting: 1156.0 

Surface Elevation: 21 B.00 feet 

Grades with more fine sand 

Date Started: November 26, 1996 

Date Completed: November 26, 1996 

NOTE: Boring completed at a depth of 51.5 feet on 1 1 /26!96. No 
groundwater encountered. 

NOTES: 

SA - Sieve Analysis 

-200 - Fin11 Content Analysis 

AL - Atterberg Limits 

UC - Unconfiried Compression 

OS - Direct Sheer 

C • Consolidation 

BORING LOG 

~ sz __ Ground-tar depth It time of drilling DAMES &r. MOORE 
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' • KEY: • ., • Relatively undisturbed s•mple obteined 
N with e Chimes &. Moore Type-U sempler 
< • driven with e 300 pound hammer filling , 

30 inches. < • 

~ 
, 

WI " 
Standard Penetration Test simple. 

• • II Rock Core ••ITIJlle. 

" 181 Oiswrbed a1mple • • • ~ • Ground-tar depth at time of drilling 
0 

2114-016-016 

GM 
CL 

BORING B-5 

Northing: 762.5 

Easting: 1180.0 

Surface Elevation: 215.00 feet 

Date Started: December 3, 1996 

Date Completed: December 3, 1996 

Brown sihy GRAVEL, medium dense, wet (fill) 

Mottled light brown and brownish-yellow silty CLAY trace fine sand, stiff, moist 
to wet 

Changes to gray 

CL Mottled brownish-yeHow and light brown CLAY, stiff, moist 

Grades with fine sand 

Changes to mottled bluish-gray and brownish-yellow 

SM Gray silty fine SAND. medium dense, wet 

NOTE: Boring completed at a depth of 31 .5 feet on 12/3/96. No 
groundwater encountered. 

NOTES: 

SA - Sieve Analysis 

-200 · Fines Content Analysis 

Al - Atterberg limits 

UC - Unconfined Compression 

OS - Direct Shesr 

C - Consolidetion 

BORING LOG 

DAMES & MOORE 
Figure A-7 
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53.6 
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12 I 

-i • Relatively undisturbed sample obtained 
""' with a Oames & Moore Type-U sampler i dnven with • 300 pound Mmmer felling 
~ 30 inches. 

~.· ~ :;; i. Standard Penetration Test sample. 

11 Rock Cora semple. 

ti ~ Disturbed .. mpla. 

GP 

Cl 

Ml 

¥ 

CH 

BORING B-6A 

Northing: 706.0 

Easting: 1 087 .0 

Surface Elevation: 200.00 feet 

Crushed rock and cobbles Ifill) 

Date Started: December 3, 1996 

Date Completed: December 3, 1996 

Mottled light gray and brownish-yellow CLAY, very stiff, moist 

Changes to stiff 

Gray clayey SILT trace fine sand, stiff, moist 

Bluish-gray fat CLAY trace fine sand, stiff to very stiff, wet 

NOTE: Boring completed at a depth of 21.5 feet on 12/3/96. Groundwater 
encountered at a depth of 12.0 feet on 12/3/96. 

NOTES: 

SA • Sieve Analysis 

-200 - Fines Content Analysis 

AL - Atterberg Limits 

UC • Unconfined Compression 

OS · Direct Sheer 

C - Consolidation 

BORING LOG 

~ ~ Ground-ter depth at time ol drilling DAMES & MOORE 
E''--~~-:::...-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~---'::.:_::.::==c.:::...:::.::..:..:=-

2114-016-016 Figure A-8 
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DATA 
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• Relativ8IV undisturbed simple obtained 
with e Dames & Moore TVP&-U sampler 
driven with a 300 pound ™'mmer falling 
JO inches. 

!;jj Standli•d Penetration Test sample. 

11 Rock Core nmple. 

~ ~ Disturbed umple. 

BORING B-68 

Northing: 762.0 Date Started: December 3, 1996 

Easting: 1 087 .0 Date Completed: December 3, 1996 

Surface Elevation: 208.00 feet 

GM Brown silty grav.el with cobbles Ifill) 

CL Brown silty CLAY, stiff, moist 

Changes to mottled light brown, medium stiff to stiff 
Moisture content increases to wet 

~ Mottled light brown clayey Sil T with trace fine sand, stiff, moist 

CH Bluish-gray fat CLAY trace fine sand, stiff, wet 

Changes to mottled gray and brownish-yellow 

NOTE; Boring completed at a depth of 21.5 feet on 12/3/96. Groundwater 
encountered at a depth of 8.0 feet on 12/3/96. 

NOTES: 

SA • Sieve An•lysis 

-200. Fines Content Analysis 

AL • Atterberg Limits 

UC • Unconfined Compression 

OS • Difect Sheer 

C • Consolidetion 

BORING LOG 

\ft 
i g_ Grounc1-1er depth at time 01 drilWng DAMES & MOORE 
oL..~~-=-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

2114-016-016 Figure A-9 



LABORATORY TEST 
DATA 
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AL 46.3 
20 

10 ~ 
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3 0 

53.0 

' • KEY: • 
• • Relatively undisturbed sample obteined 

" with a Dama$ &. Moore Typ&-U san19ler 
~ • driven with a 300 pound hammer feNing , 
0 30 inches. • 

\... 
, 

!<ii " 
Standard Penetretion Test s11mple. 

• :; II RO(;k Core umple. 

" 181 Disturbed .ample • • :; 
g • Ground-tar depth at time of drilling 

0 
2114-016-016 

BORING B-7 

Northing: 898.0 

Easting: 1170.0 

Surface Elevation: 222.00 feet 

Date Started: November 25, 1996 

Date Completed: November 25, 1996 

Pit run crushed rock and cobbles Ifill) 

Mottled light brown and brownish-yellow CLAY, stiff, moist 

Grayish-blue fat CLAY, medium stiff, wet 

Mottled brown and light brown CLAY, stiff, wet 

Bluish-gray fat CLAY, very stiff, wet 

NOTE: Boring completed at a depth of about 31 .5 feet on 11/25/96. No 
groundwater encountered. 

NOTES: 

SA • Sieve Analysis 

-200 - Fines Content Analysis BORING LOG 
AL· Atterberg Limits 

UC - Unconfined Compression 

OS • Difect Shear 

C - Con.solici.tion 

DAMES & MOORE 
Figure A-10 



LABORATORY TEST 
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• • ~ 
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41.0 3 C4. 

-200 43.5 3 I ' 

41.2 7 C4 

SA 32.4 53 I 
10 

• " 0111~1 

28.5 • 20 
0111~~ 

25 

30 
AL 25.5 

-200 

35 

~ KEY: 

;l • Rel•tively undisturbed simple obtained 
it with a Dames & Moore TVPe-U sampler 
~ driven with a 140 pound hammer lallmg 
,. 30 inches. 

l =~ ~ .., [;iii Sten~rd Penetration Test Hmple. 

11 Rock Core sample. 
~ 
Ill ~ Disturbed semple. 

SM 
ML 

BORING RC-N 

Northing: 

Easting: 

Surface Elevation: feet 

Date Started: December 3, 1996 

Date Completed: December 3, 1996 

Brown silty fine.SAND to sandy SILT, very loose to loose, wet 

GM Reddish-brown silty GRAVEL, medium dense, moist, with silt lenses 

SM Gray silty SAND with few gravels, loose, wet 

Gray CLA YSTONE, moist, very weak to weak, slightly weathered, massive 

NOTES: 

With tine sand 

Continued Next Page 

SA - Sieve Analysis 

-200 - Fines Content Arnilyais 

AL - Anerberg Limits 

UC - Unconfined Compression 

OS - Direct Sl'lear 

C - Consolidation 

BORING LOG 

~ ¥_ Groundweter depth at time ol drming DAMES & MOORE 
o'L~~~"'-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-":..;;ococ_cc..c~~~~ 

Figure A.-11 a 
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·200 

UC 20.3 114 

! 
• c. 
E 

.::: 

BORING RC-N 

Northing: 

Easting: 

Surface Elevation; feet 

RQ0=100 

Date Started: December 3, 1996 

Date Completed: December 3, 1996 

Core not recovered from 44.0 to 49.0 feet 

.. ~LL-~-~-_J 
NOTE: Boring completed at a depth of 50.5 feet on 12/3/96. Pizometer 

installed to 20 feet on 12/3196. Groundwater obscured by drilling 
fluid. 

NOTES: 

• Relatively undisturbed semple obtained SA - Sieve Analysis 
with e Dames & Moore TVP8'-U sampler 

-200 - Fines Coment An11lvsis driYfln with 1 140 pound hemmer faUing BORING LOG 
30 inches. AL· Anerberg Limns 

WI St11nderd Penetration Test samphs. UC - Unconfined Compression 

II Rock Cora ffmple. OS - Direct Sh9er 

llSJ Disturbed 11mple. C • Con90lid1tion 

¥'. Groundwetllr depth et time of drilling DAMES & MOORE 
Figure A-11 b 
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UC 22.2 100 
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-200 
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2/18~ ~ 

12 I 
24 ~ 

• I -•••• •• 
49 • ·!.• •••• !1!1 -•••• 
50/5"~ !t!t -

• Relatively undisturbed 1emple obtained 
with • Dames & Moore Type-U sampler 
driven with a 140 pound hammer falling 
30 inehes. 

Iii SU11'1dllrd Penetration Test sample. 

II Rock Core umple. 

0 Disturbed sample . 

~ Groundwater depth et time of drilling 

BORING RC-S 

Nonhing: Date Staned: December 4, 1996 

Easting: Date Completed: December 4, 1996 

Surface Elevation: feet 

Consistency decreases to very loose 

Layer of salt and pepper clean sand with brown siltstone fragments 

GM Brown silty GRAVEL, loose to medium dense, wet 

GP Gray sandy GRAVEL, medium dense, wet 

With layers of silt 

No recovery, increases to very dense 

Gray CLA YSTONE, moist, very weak to weak, slightly weathered, massive 

RQD..,100 

Continued Next Page 

NOTES: 

SA - Sieve An1lysis 

-200 - Fines Content Anelysis BORING LOG 
AL - Atterberg Limits 

UC - Unconfined Compression 

OS - Direct Shear 

C - Col'ISolidation 

DAMES & MOORE 
Figure A-12a 
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-200 

BORING RC-S 

Nonhing: 

Easting: 

Surface Elevation: feet 

80 

Date Staned: December 4, 1996 

Date Completed: December 4, 1996 

"t==±2=·=··±=j·0
"- [;iii llL_L _____________________ J 

KEY: 

• Reletively undisturbed s•mpl!t obteined 
with e Demos & Moore Type-U sampler 
driven withe 140 pound h•mmer f1Ning 
30 ;nches. 

I;;! Standerd Penetration Test semple. 

II Rock Core semple. 

Ci!] Oisturb..:1 ••mple • 

sz - Ground-ter depth et time of drilling 

NOTE: Boring completed at a depth of 40.5 feet on 12/4/96. Groundwater 
obscrued by drilling fluid. 

NOTES: 

SA · Sieve Analysis 

-200 - Fines Content Analysis BORING LOG 
AL - Atterberg Limits 

UC - Unconfined Compression 

OS - Direct Sheer 

C - Consolid•tion 

DAMES & MOORE 
Figure A-12b 
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• Relatively undisturbed 1emple obteined 
with e Demes & Moorci Typci·U sampler 
driven with 1 140 pound hammer felling 
30 inches. 

0 Sempling ettempt with no recovery. 

~ Stenderd Penetretion Test umple. 

181 Disturbed semple. 

~ Groundweter depth st time of drilling. 

114-016-016 

BORING HA-1 
Date Drilled: December 5, 1996 

Surface Elevation: feet 

Dark brown si1tV CLAY to CLAY with organics, wet 

Brown silty CLAY, very moist 

Color grades monled brown and reddish brown 

Color grades brown, moisture increases to wet 

NOTE: Hand auger boring completed at a depth of about 3.5 feet on 
12/05/96. Groundwater measured at a depth of about 3.2 feet on 
12/05/96. 

BORING LOG 

DAMES & MOORE 
Figure A·13 
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LABORATORY TEST 
DATA 
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• Ael1tivsly undisturbed sample obt11ned 
with s Dimes & Moore Type-U Bl1T1Pler 
driven with a 140 pound hammer falling 
30 inches. 

0 Sampling attempt with no recovery. 

WI S11nderd Penetration Test semple. 

1:81 Distuttled a1mple. 

¥ Ground-tar depth et time of drilling. 

2114-016-016 

BORING HA-2 
Date Drilled: December 5, 1996 

Surface Elevation: feet 

Dark brown silty CLAY to CLAY with organics, wet 

Brown silty CLAY, very moist 

Color grades mottled brown and reddish brown, moisture increases to wet 

NOTE: Hand auger boring completed at a depth of 4 feet on 12/05/96. 
Groundwater measured et e depth of 3.8 feet on 12/05/96. 

BORING LOG 

DAMES & MOORE 
Figure A-14 
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Cone Penetration Test - CPT-1 

Test Date; Jan 10, 1997 Operator : Northwest Cone Exploration 
Location : Miller Staion, Ncnhwest Natural Gas 
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Cone Penetration Test - CPT-2 

Test Date : Jan IO, 1997 Openuor : Nonhwest Cone Explorations 
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SOIL CLASSIFICATION CHART 

MAJOR DIVISIONS 

COARSE 
GRAINED 

SOILS 

MORE THAN 50% 
OF MATERIAL IS 
LARGER THAN NO. 
200 SIEVE SIZE 

GRAVEL 
AND 

GRAVELLY 
SOILS 

MORE THAN 50% 
OF COARSE 
FRACTION 
RETAINED ON NO. 
4 SIEVE 

SAND 
AND 

SANDY 
SOILS 

MORE THAN 50% 
OF COARSE 
FRACTION 

CLEAN 
GRAVELS 

{LITTLE OR NO FINES) 

GRAVELS 
WITH FINES 

APPRECIABLE AMOUNT 
OF FINES) 

CLEAN SANDS 

(LITTLE OR NO FINES) 

SANDS WITH 
FINES 

SYMBOLS 
GRAPH LETTER 

oOoOoOo 
000 GW OoOoOoO 

0000000 

••••••• --- GP ••••••• ••••••• 
GM 

GC 

.... . . . . . . . . . . ..... SW . . . . . ..... . . . . . 
.. 

·. ·. SP .. ·:.· . .. .. : . : . 

SM 

PASSING ON NO. 4 . 
SIEVE APPRECIABLE AMOUNT 

FINE 
GRAINED 

SOILS 

MORE THAN 50% 
OF MATERIAL IS 
SMALLER THAN 
NO. 200 SIEVE 
SIZE 

SILTS 
AND 

CLAYS 

SILTS 
AND 

CLAYS 

OF FINES) 

LIQUID LIMIT 
LESS THAN 

50 

LIQUID LIMIT 
GREATER THAN 

50 

HIGHLY ORGANIC SOILS 

SC 

ML 

CL 

OL 

MH 

CH 

OH 

PT 

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS 

TYPICAL 
DESCRIPTIONS 

WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES, LITTLE OR NO 
FINES 

POORLY-GRADED GRAVELS, GRAVEL 
- SANO MIXTURES, LITTLE OR NO 
FINES 

SILTY GRAVELS, GRAVEL- SAND -
SILT MIXTURES 

CLAYEY GRAVELS, GRAVEL- SAND -
CLAY MIXTURES 

WELL-GRADED SANDS, GRAVELLY 
SANDS, UTILE OR NO FINES 

POORLY-GRADED SANDS, GRAVELLY 
SANO, LITTLE OR NO FINES 

SILTY SANDS, SAND - SILT 
MIXTURES 

CLAVEY SANOS, SAND - CLAY 
MIXTURES 

INORGANIC Sil TS AND VERY FINE 
SANDS, ROCK FLOUR, SILTY OR 
CLAYEY FINE SANDS OR CLAYEY 
Sil TS WITH SLIGHT PLASTICITY 

INORGANIC CLAYS OF LOW TO 
MEDIUM PLASTICITY, GRAVEUY 
CLAYS, SANDY CLAYS, SILTY 
CLA VS, LEAN CLAYS 

ORGANIC Sil TS AND ORGANIC Sil TY 
CLAYS OF LOW PLASTICITY 

INORGANIC SILTS, MICACEOUS OR 
DIATOMACEOUS FINE SAND OR 
SILTY SOILS 

INORGANIC CLAYS OF HIGH 
PLASTICITY 

ORGANIC CLAYS OF MEDIUM TO 
HIGH PLASTICITY, ORGANIC SILTS 

PEAT, HUMUS, SWAMP SOILS WITH 
HIGH ORGANIC CONTENTS 
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APPENDIXB 

LABO RA TORY TEST RESULTS 

Samples obtained from the borings were transported to Dames & Moore's geotechnical 

testing laboratory in Portland, Oregon for analysis. The laboratory test assignments were made based 
on the conditions encountered in the borings and the expected design requirements. The laboratory 
program included index property, consolidation, and strength tests. 

Moisture Content and Dry Unit Wejght 

The natural moisture content and dry unit weight of relatively undisturbed samples was 
evaluated in accordance with ASTM Test Method D2216. The test results are presented on the 

Boring Logs in Appendix A. 

Atterberg Limits 

Atterberg limits tests were performed on selected samples in accordance with ASTM Test 

Method 04318. The test results were used for soil classification purposes and for correlation with 

established strength and compressibility relationships. Table B-1 summarizes the test results. 

TABLE B-1 

A TTERBERG LIMITS TEST RESULTS 

Boring Depth Liquid Plastic Plasticity uses 
(ft) Limit Limit Index Classification 

B-1 20.5 56.5 30.1 26.4 CH 

B-7 20.5 63.8 27.9 35.9 CH 

RC-N 30.0 129.0 26.2 102.8 CH 

Fines Content 

The fraction of soil smaller than a U.S. Standard No. 200 Sieve (fines) was evaluated for 

several samples in accordance with ASTM Test Method Dl 140. The test results were used to aid 

in soil classification and for correlation with hydraulic conductivity parameters. Table B-2 

summarizes the test results. 

B-1 



TABLE B-2 

FINES CONTENT TEST RESULTS 

Boring Depth Fines Content 
(ft) (%) 

B-1 3.0 46.6 

B-1 10.5 56.9 

B-2 10.5 45.7 

B-3a 10.5 39.4 

B-3a 30.5 50.6 

RC-N 5.0 50.8 

RC-N 10.0 51.5 

RC-N 30.0 87.0 

RC-N 41.5 93.7 

RC-S 15.0 100.0 

RC-S 27.0 82.0 

RC-S 35.0 99.3 

Sjeye Analysis 

One particle size gradation test was performed in accordance with ASTM Test Method D422. 

The test results were used to aid in classification and to evaluate the drilling properties of the soil. 

The test results are presented on Figure B-1. 

Consolidation Tests 

Four consolidation tests were performed on selected samples in general conformance with 

ASTM Test Method 02435. The test results will be used to evaluate consolidation settlement due 

to mat foundations and fill placement. The tests results are summarized on Figures B-2 through B-5. 

B-2 



Direct Shear Tests 

The shear strength parameters of foundation soils were evaluated by performing two 3-point 

direct shear tests. The tests were performed in general conformance with ASTM Test Method 

03080. The shear strength parameters are used for computing bearing capacity of shallow footings. 

The test results are summarized on Figure B-6. 

Unconfined Compression Tests 

The unconfined compressive strength of select soil and rock samples was evaluated in 

accordance with ASTM Test Method D2166. The elastic modulus of the samples was evaluated 

under small-strains (initial tangent modulus) and at the peak strength (secant modulus). Figure B-7 

summarizes the unconfined compressive strength test results, and Figure B-8 summarizes the elastic 

modulus results. 

B-3 



(' 

• 

~ -
;!( 

~ 

100 

90 ' 

80 ' 

' 70 

' 60 

50 ' 

40 ' 

30 ' 

20 ' 

' 10 

o_ 
1000 

BORING 

RC-N 

"" 100 

COBBLES 

SAMPLE DEPTH 

10.00-11.50 ft 

(' 

U.S. STANDARD SIEVE SlZE 

3" 1.5" 3/4" 318" 4 10 20 40 60 100 200 

~ I I ,..._ 

' ' 
I ,, 

I I I I I 
I I ~ I 

I 
I I I I 
I I I I 

. -10 . 1 - . 0.1 

GRAIN SIZE IN MILLIMETERS 
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Figure B-8 
Elastic Modulus Test Results 
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METHOD OF PERFORMING CONSOLIDATION TESTS 

CONSOLIDATION TESTS ARE PERFORMED TO EVALUATE THE VOLUME CHANGES OF SOILS SUBJECTED 

TO INCREASED LOADS. TIME.CONSOLIDATION AND PRESSURE.CONSOLIDATION CURVES MAY BE PLOT-

TED FROM THE DATA OBTAINED IN THE TESTS. ENGINEERING ANALYSES BASED ON THESE CURVES 

PERMIT ESTIMATES TO BE MADE OF THE PROBABLE MAGNITUDE AND RATE OF SETILEMENT OF THE 

TESTED SOILS UNDER APPLIED LOADS. 

EACH SAMPLE IS TESTED WITHIN BRASS RINGS TWO AND ONE-

HALF INCHES IN DIAMETER AND ONE INCH IN LENGTii. UNDIS-

TURBED SAMPLES OF IN-PLACE SOILS ARE TESTED IN RINGS 

TAKEN FROM THE SAMPLING DEVICE IN WHICH THE SAMPLES 

WERE OBTAINED. LOOSE SAMPLES OF SOILS TO BE USED IN 

CONSTRUCTING EARTH FILLS ARE COMPACTED IN RINGS TO 

PREDETERMINED CONDITIONS AND TESTED. 

lN TESTING, THE SAMPLE IS RIGIDLY CONFINED LATERALLY 

BY THE BRASS RING. AXIAL LOADS ARE TRANSMITTED TO THE 

ENDS OF THE SAMPLE BY POROUS DISKS, THE DISKS ALI.OW 

DEAD LOAD-PNEUMATIC 
CONSDLIOOMETER 

DRAINAGE OF THE LOADED SAMPLE. TiiE AXIAL COMPRESSION OR EXPANSION OF THE SAMPLE IS 

MEASURED BY A MICROMETER DIAL INDICATOR AT APPROPRIATE TIME INTERVALS AFTER EACH 

LOAD INCREMENT IS APPLIED. EACH LOAD IS ORDINARILY TWICE THE PRECEDING LOAD. THE IN-

CREMENTS ARE SELECTED TO OBTAIN CONSOLIDATION DATA REPRESENTING THE FIELD LOADING 

CONDITIONS FOR WHICH THE TEST IS BEING PERFORMED. EACH LOAD JNCRE~IENT IS ALLOWED TO 

ACT OVER AN INTERVAL OF TIME DEPENDENT ON THE TYPE AND EXTENT OF THE SOIL IN THE 

FIELD. 



METHOD OF PERFORMING DIRECT SHEAR AND FRICTION TESTS 

DIRECT SHEAR TESTS ARE PERFORMED TO DETERMINE 

THE SHEARING STRENGTHS OF SOILS, FRICTION T.ESTS 

ARE PERFORMED TO DETERMINE THE FRICTIONAL RE

SISTANCES BETWEEN SOILS AND VARIOUS OTHER MATE· 

RIALS SUCH AS WOOD, STEEL, OR CONCRETE, THE TESTS 

ARE PERFORMED IN THE LABORATORY TO SIMULATE 

ANTICIPATED FIELD CONDITIONS. 

EACH SAMPLE IS TESTED IN A SPLIT SAMPLE HOLDER, 

TWO AND ONE-HALF INCHES IN DIAMETER AND ONE 

INCH HIGH. UNDISTURBED SAMPLES OF IN-PLACE SOILS 

ARE EXTRUDED FROM RINGS TAKEN FROM THE SAM

PLING DEVICE IN WHICH THE SAMPLES WERE OB

TAINED. LOOSE SAMPLES OF SOILS TO BE USED IN CON· 

DIRECT SHEAR APPARATUS WITH 
ELECTRONIC RECORDER 

STRUCTING EARTH FILLS ARE COMPACTED IN RINGS TO PREDETERMINED CONDITIONS AND TESTED. 

DIRECT SHEAR TESTS 

A ONE·INCH LENGTH OF THE SAMPLE IS TESTED IN DIRECT SINGLE SHEAR. A CONSTANT PRESSURE, 

APPROPRIATE TO THE CONDITIONS OF THE PROBLEM FOR WHICH THE TEST IS BEING PERFORMED, 

IS APPLIED NORMAL TO THE ENDS OF THE SAMPLE THROUGH POROUS STONES. A SHEARING FAILURE 

OF THE SAMPLE IS CAUSED BY MOVING THE UPPER SAMPLE HOLDER IN A DIRECTION PERPENDICtr. 

LAR TO THE AXIS OF THE SAMPLE. TRANSVERSE MOVEMENT OF THE LOWER SAMPLE HOLDER IS 

PREVENTED. 

THE SHEARING FAILURE IS ACCOMPLISHED BY APPLYING TO THE UPPER SAMPLE HOLDER A CON

STANT RATE OF DEFLECTION. THE SHEARING LOAD AND THE DEFLECTIONS IN BOTH THE AXIAL AND 

TRANSVERSE DIRECTIONS ARE RECORDED AND PLOTTED. THE SHEARING STRENGTH OF THE SOILS JS 

DETERMINED FROM THE RESULTING LOAD-DEFLECTION CURVES. 

FRICTION TESTS 

IN ORDER TO DETERMINE THE FRICTIONAL RESISTANCE BETWEEN SOIL AND THE SURFACES OF VARI• 

OUS MATERIALS, THE LOWER SAMPLE HOLDER IN THE DIRECT SHEAR TEST IS REPLACED BY A DISK 

OF THE MATERIAL TO BE TESTED. THE TEST IS THEN PERFORMED JN THE SAME MANNER AS THE 

DIRECT SHEAR TEST BY FORCING THE SOIL OVER THE FRICTION MATERIAL SURFACE. 
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February 21, 1997 

Northwest Natural Gas 
220 NW Second A venue 
Portland, OR 97209 

Attn: Mr. H. Jack Meyer 

Re: Exhibit N 
Major Ecological Communities and Soil Types 
Mist Underground Storage Project 
Mist. Ore&on 

Dear Mr. Meyer: 

1750 S.W. Harbor Way, Suite 400 
Portland, Oregon 97201 

503 228 7688 Tel 
503 223 6083 Fax 

Transmitted herewith are 15 copies of our report entitled Major Ecological Communities and Soil 
Types, Mist Underground Storage Project, Mist, Oregon". This report is intended to fulfil the 
requirements of Exhibit N of the Mist Underground Storage Project site certificate amendment 
application. This work was performed under Change Order 1 to Purchase Order No. 43642, 
dated January 8, 1997. 

Dames & Moore also performed a geotechnical investigation of the Mist gas storage site. The 
results of the investigation, along with geotechnical conclusions and recommendations, are 
summarized in a report dated January 24, 1997. The subsurface information developed during 
the geotechnical investigation forms the basis for this current study. 

We appreciate the opportunity to be of continued service. Please call if you have any questions 
or need more information. 

Very truly yours. 

DAMES & MOORE -· . - -~ 

~.«<'~ 
Senior Engineer 

WP\016\02114\03/DRS:lih/02114-016-016 

Off1ce5 Woiidwide 
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Exhibit N 
Major Ecological Communities and Soil Types 

Miller Station Expansion and Pipeline Alignment 
Mist Gas Storage Project 

Mist, Oregon 

1.0 INTRODUCTION 

This exhibit presents the results of a ecological community and soil type evaluation for 
the proposed expansion of the Northwest Natural Gas underground gas storage facility near Mist, 
Oregon. The planned construction includes two turbine compressors (one in 1997 and one in 
the future), approximately 21h miles of pipeline from the compressors to new wellsites in the 
Calvin Creek storage pool, aod four wellsites with injection/withdrawal wells. This exhibit 
addresses major ecological communities aod soil types as required in OAR 345-21-0lO(l)(n) for 
energy facility site certification applications. 

2.0 MAJOR ECOLOGICAL COMMUNITIES 

Figure N-1 shows the extent of the major ecological community types within the project 
area. The Mist Underground Storage Project will extend through five major ecological 
community types. Both ends of the project are in second growth conifer forest ranging in age 
from about 20 years to about 50 years. It also will go through two regenerating clearcut areas 
with trees 5 to 10 years old. On the south side of the Nehalem Valley, the pipeline will cross 
a stand of mixed conifer and deciduous forest. Through the Nehalem Valley it will traverse 
cultivated hay and pasture fields. The Nehalem River crossing will be by directional drilling, 
so no additional ecological community will be affected at that point. Wetlands will be crossed 
on each side of the valley and in two other limited areas. Each of these community types is 
described below. 

2.1 SECOND GROWTH CONIFER FOREST 

Some of these forest stands are actually third generation rather than second from the 
original logging, as they clearly contain two generations of stumps. Douglas frr (Pseudotsuga 
menziesiz) is the dominant tree species, joined in much lower numbers by western red cedar 
(Thuja plicata), western hemlock (Tsuga heterophylla), and grand fir (Abies grantlis). The 
dominant understory is variable, but includes salmonberry (Rubus spectabilis), salal (Gaultheria 
shallon), vine maple (Acer circinatum), long-leaved Oregon grape (Berberis nervosa), trailing 
blackberry (Rubus ursinus), deer fem (Blechnum spicant), aod sword fem (Po/ystichum 

munitum). 
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2.2 MIXED CONIFER/DECIDUOUS FOREST 

This stand is also a second-growth stand not more than 50 years old. The dominant tree 
species include Douglas fir, bigleaf maple (Acer macrophyllum), western red cedar, red alder 
(A/nus rubra), and western hemlock. The dominant understory species include the species listed 
for the second growth conifer stands with the addition of ocean spray (Holodiscus discolor). 

2.3 REGENERATING CLEARCUTS 

The more recent clearcut harvest areas are regenerating a forest cover dominated by 
Douglas frr with a scattering of other conifer species and deciduous species in places as in the 
older second growth stands. The trees are mostly 5 to 10 years old, and the understory has 
more species than the older stands. Additional understory species include Himalayan and 
evergreen blackberries (l/JdJus discolor and R. lacimatus), blackcap (l/JdJus leucodermis), 
bracken fem (Pteridium aquilinum), ftreweed (Epilobium angustifolium), and bleeding heart 
(Dicentra formasa). 

2.4 FARMED HAY AND PASTURE 

The farmed areas crossed in the Nehalem Valley are dominated by grasses (mostly 
introduced species). Species include smooth brome (Bromus inermis), tall fescue (Festuca 
arundinacea). Kentucky bluegrass (Poa pratensis). perennial rye (Lolium perenne), and redtop 
(Agrostis alba). The river shores have willows (Salix sitchensis) as dominants. 

2.5 WETLANDS 

Most of the wetlands crossed by the pipelines are palustrine emergent wetlands that have 
been severely affected by man's activities. One has a logging road through its length and is 
dominated by common or soft rush (Juncus ejfusus). Another is in a pasture and is dominated 
by creeping buttercup (Ranunculus repens) and redtop grass. One is in a hay field dominated 
by the hay grass species. 

One wetland, located north of the hay field and Highway, is part of a larger wetland 
complex with at least three types of cover. At the location of the crossing, the wetland is 
dominated by slough sedge (Carex obnupta) and has standing water seasonally. One edge is 
shrub dominated, the main shrub species being ninebark (Physocarpus capitatus). Elsewhere 
in the wetland complex (outside the construction corridor) parts are dominated by willows (Salix 

lasiandra and S. sitchensis). This wetland is crossed by an existing gas pipeline near the 
proposed crossing location, which was installed about 10 years or more ago. The vegetative 
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cover has completely recovered, leaving no sign of the earlier disturbance. There is also an 
adjacent access road that crosses the wetland using a culvert to pass the water, flow in the 
wetland. This wetland appears to be excellent habitat for amphibians and birds. 

3.0 SOILS 

The Mist Underground Storage Project will extend through ten soil types. The following 
sections provide brief descriptions of these soil types from the U.S.D.A. Soil Conservation 
Service's Soil Survey of Columbia County. The index numbers preceding the soil group names 
are conventional S.C.S. map unit symbols. Figure N-2 shows the extent of the soil types within 
the project. 

7D Bra un-Scanonia silt loams, 5 to 30 percent slooo: Typically, the Braun surface layer is 
dark brown silt loam about 4 inches thick. The subsoil is dark brown and dark yellowish 
brown silt loam about 26 inches thick over fractured soft siltstone. Depth to the soft 
rock ranges ftom 20 to 40 inches. The subsoil is 25 to 60 percent soft rock fragments. 
Penneability is moderate. Available water capacity is about 3 to 6 inches. Effective 
rooting depth is 20 to 40 inches. Runoff is medium to rapid, and the hazard of water 
erosion is high. 

Typically, the Scaponia surface layer is dark brown silt loam about 7 inches thick. The 
subsoil is dark brown and dark yellowish brown silt loam about 25 inches. The 
substratum is dark brown silt loam about 10 inches thick over soft siltstone. Depth to 
the soft siltstone ranges from 40 to 60 inches. The subsoil is 25 to 60 percent soft rock 
fragments. Permeability is moderate. Available water capacity is about 6 to 9 inches. 
Effective rooting depth is 40 to 60 inches. Runoff is medium, and the hazard of water 
erosion is high. This unit is mainly used for timber production. It is also used for 
recreation and wildlife recreation. 

This type of soil is found at Miller Station and along the roadway segment of the pipeline 
alignment. 

20 Eilertsen silt loam; Typically, the surface layer is very dark brown and very dark 
grayish brown silt loam about 17 inches thick. The upper 8 inches of the subsoil is dark 
brown silty clay and the lower 24 inches is dark yellowish brown silt loam and brown 
loam. The substratum to a depth of 60 inches or more is brown fme sandy loam. 
Permeability is moderate. Available water capacity is about 10 to 12 inches. Effective 
rooting depth is 60 inches or more. Runoff is slow, and the hazard of water erosion is 
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slight. This unit is used for bay. pasture, timber production, homesites, recreational 
development, and wildlife habitat. 

This type of soil is found along the pipeline alignment both north and south of the 
Nehalem River . 

26C Kenus!cy silty clay loam, 0 to 15 percent slopes: Typically, the surface layer is black, 
mottled silty clay loam and silty clay about 13 inches thick. The upper 6 inches of the 
subsoil is dark gray, mottled silty clay, and the lower 25 inches is dark gray, mottled 
clay. The substratum to a depth of 60 inches or more is grayish brown, distinctly 
mottled clay. Permeability is slow to a depth of 19 inches and very slow below this 
depth. Available water capacity is about 3 to 4 inches. Effective rooting depth is limited 
by the water table. Runoff is slow to medium, and the hazard of water erosion is slight 
to moderate. Water is perched above the claypan in November through May. This unit 
is used for wildlife habitat, timber production, and recreation. 

This type of soil is found along the wellsite gathering line alignment. 

30D Mayger silt loam. 3 to 30 percent slopes: Typically, the surface layer is very dark 
grayish brown and dark brown silt loam about 11 inches thick. The upper 6 inches of 
the subsoil is dark yellowish brown silty clay loam, and the lower 21 inches is grayish 
brown, mottled silty clay. The substratum to a depth of 60 inches or more is grayish 
brown, mottled clay. Permeability is moderately slow to a depth of 38 inches and very 
slow below this depth. Available water capacity is about 5 to 7 inches. Effective rooting 
depth is 20 to 40 inches. Runoff is medium, and the hazard of water erosion is 
moderate. Water is perched above the claypan at a depth of 18 to 36 inches in winter 
and spring. This unit is used for timber production, wildlife habitat, and recreation. 

This type of soil is found along the pipeline alignment south of the Nehalem River, along 
the wellsite gathering line alignment, and at several wellsite locations. 

32 McNulty silt loam: Typically, the surface layer is very dark grayish brown and dark 
brown silt loam about 9 inches thick. The upper 14 inches of the subsoil is dark brown 
silt loam, and the lower 9 inches is dark brown loam. The upper 8 inches of the 
substratum is dark yellowish brown sandy loam, and the lower part to a depth of 60 
inches or more is dark yellowish brown silt loam. Permeability is moderate. Available 
wat.er capacity is about 8 to 11 inches. Effective rooting depth is 60 inches or more. 
Runoff is slow, and the hazard of water erosion is moderate along streambanks or barren 
soil areas. Thus soil is subject to flooding during prolonged, high-intensity storms. 
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Channeling and deposition are common along streambanks. This unit is used for hay, 
pasture, recreational development and wildlife habitat. 

This type of soil is found along the pipeline alignment both north and south of the 
Nehalem River. 

37 Natal siltv clay loam: Typically, the surface layer is black silty clay loam about 9 inches 
thick. The subsoil is mottled, very dark grayisb brown and dark grayish brown silty clay 
about 31 inches thick. The substratum to a depth of 60 inches or more is mottled, very 
dark grayish brown and dark grayish brown silty clay. Permeability is slow. Available 
water capacity is about 9 to 11 inches. Effective rooting depth is limited by a seasonal 
high water table that is at a depth of less than I foot from November through May. 
Runoff is very slow or ponded and the haz.ard of water erosion is slight. This unit is 
used for hay. pasture, recreation, homesite development, and wildlife habitat. 

This type of soil is found along the pipeline alignment north of the Nehalem River. 

49E Scaponia-Braun silt loams, 30 to 60 percent north slopes: Typically, the Scaponia 
surface layer is dark brown silt loam about 7 inches thick. The subsoil is dark brown 
and dark yellowish brown silt loam about 25 inches thick. The substratum is dark brown 
silt loam about 10 inches thick over fractured, soft siltstone. Depth to soft rock ranges 
from 40 to 60 inches. The subsoil is 30 to 55 percent soft siltstone fragments. 
Penneability is moderate. Available water capacity is about 6 to 9 inches. Effective 
rooting depth is 40 to 60 inches. Runoff is rapid, and the hazard of water erosion is 
high. 

Typically, the Braun surface layer is dark brown silt loam about 4 inches thick. The 
subsoil is dominantly dark yellowish brown silt loam about 26 inches thick over 
fractured, soft siltstone. Depth to the soft rock ranges from 20 to 40 inches. The 
subsoil is 25 to 60 percent soft siltstone fragments. Permeability is moderate. Available 
water capacity is about 3 to 6 inches. Effective rooting depth is 20 to 40 inches. Runoff 
is very rapid, and the hazard of water erosion is high. This unit is mainly used for 
timber production. It is also used for recreation and wildlife recreation. 

This type of soil is found along the pipeline alignment south of the Nehalem River, along 
the wellsite gathering line alignment, and at wellsite locations. 
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SOE Scaponia-Braun silt loams. 30 to 60 percent south slopes: Typically, the Scaponia 
surface layer is dark brown silt loam about 7 inches thick. The subsoil is· dark brown 
and dark yellowish brown silt loam about 25 inches thick. The substratum is dark brown 
silt loam about 10 inches thick over fractured, soft siltstone. Depth to soft rock ranges 
ftom 40 to 60 inches. The subsoil is 30 to 55 percent soft siltstone fragments. 
Penneability is moderate. Available water capacity is about 6 to 9 inches. Effective 
rooting depth is 40 to 60 inches. Runoff is rapid, and the hazard of water erosion is 
high. 

Typically, the Braun surface layer is dark brown silt loam about 4 inches thick. The 
subsoil is dominantly dark yellowish brown silt loam about 26 inches thick over 
fractured, soft siltstone. Depth to the soft rock ranges ftom 20 to 40 inches. The 
subsoil is 25 to 60 percent soft siltstone fragments. Permeability is moderate. Available 
water capacity is about 3 to 6 inches. Effective rooting depth is 20 to 40 inches. Runoff 
is very rapid, and the hazard of water erosion is high. This unit is mainly used for 
timber production. It is also used for recreation and wildlife recreation. 

This type of soil is found at Miller Station, along the wellsite gathering line alignment 
and at several wellsite locations. 

58 Treharne silt loam: Typically, the surface layer is very dark grayish brown and dark 
brown silt loam about 15 inches thick. The upper 14 inches of the subsoil is brown silty 
clay loam, and the lower 12 inches is mottled, brown silty clay loam. The substratum 
is mottled, dark grayish brown silty clay loam about 14 inches thick over dark gray silty 
clay that extends to a depth of 60 inches or more. Permeability is moderately slow. 
Available water capacity is about 10 to 12 inches. Effective rooting depth is 60 inches 
or more. Runoff is very slow, and the hazard of water erosion is slight. The water table 
is at a depth of about 24 to 36 inches in winter and early spring. This unit is used for 
hay, pasture, timber production, homesites, recreational development, and wildlife 
habitat. 

This type of soil is found along the pipeline alignment north of the Nehalem River. 

62D Vernonia silt loam. 3 to 30 percent slopes: Typically, the surface layer is very dark 
grayish brown and dark brown silt loam about 9 inches thick. The subsoil is dark brown 
silt loam and silty clay loam about 43 inches thick. Sedimentary rock is at a depth of 
52 inches. Depth to bedrock ranges from 40 to 60 inches. Permeability is moderately 
slow. Available water capacity is about 8 to 12 inches. Effective rooting depth is 40 
to 60 inches. Runoff is medium to rapid, and the hazard of water erosion is medium to 
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high. This unit is used for timber production, recreational development, and wildlife 
habitat. 

This type of soil is found along the wellsite gathering line alignment and at Wellsite 
locations. 

• • • 
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Columbia County Planning Commission 
STAFF REPORT 

Conditional Use Permit - PF-76 Zone 

FILE NUMBER: CU 53-96 

APPLICANT/OWNER: Northwest Natural Gas Company 
220 NW Second Avenue 
Portland, OR 97209 

AGENTS: Michael C. Robinson 
Peter D. Mos tow 
Stoel Rives LLP 
900 SW Fifth Avenue, Ste. 2300 
Portland, OR 97204-1268 

Miller Station, about 3 miles northwest of Mist. PROPERTY LOCATION: 

~EQUEST: To replace two 550-hp compressors with one 3950-hp compressor at a 
gas processing facility on a parcel of 12.23 acres in the PF-76 zone, for 
which a Conditional Use Permit is required. 

TAX ACCT. NUMBER: 6500-000-02501 

ZONING: Primary Forest (PF-76) 

APPLIC'N. COMPLETE: 1.S.97 120 DAY DEADLINE: 5.S.97 
WAIVER SIGNED?: No. 

BACKGROUND: 

The applicants request approval to replace two 550-HP compressors with one 3950-HP 
compressor at a gas processing facility on a 12.23 acre parcel in the Primary Forest PF-76 zone. 

1 

Surrounding properties are in forest use. There are several existing structures on the 
property, which has access to South Mainline Road about 3 miles northwest of Mist. The topography 
of the property is fai~y gentle, sloping up from the road and then leveling off at the compressor site. 

There are no flood plains or wetlands on the property (FEMA map 41009C0125 C)(National 
l Wetlands Inventory, Clatskanie quad map). 
""' The property is within the Mist-Birkenfeld Rural Fire Protection District. 

1-22-97 
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FINDINGS: 

The following sections of the Zoning Ordinance and state laws are pertinent to this application: 

Columbia County Zoning Ordinance Section 503 reauires the following: 

"Section 503 Conditional Uses: In the PF zone the following conditional uses and their 
accessory uses are permitted subject to the provisions of Sections 504 and 505. A conditional 
use shall be reviewed according to the procedures provided in Section 1503 . 

. 2 Operations conducted for the exploration, mining, and processing of ... mineral or 
subsurface resources not permitted outright." 

Finding 1: In the PF-76 zone, an expansion of a mineral resources processing facility requires a 
Conditional Use Permit. 

Zoning Ordinance Section 504 reguires the following: 

"Section 504 All Conditional Uses Permitted In The PF Zone Shall Meet The Following 
Regujrements: 

.1 The use is consistent with forest and farm uses and with the intent and purposes set 
forth in the Oregon Forest Practices Act." 

The Oregon Forest Practjces Act COBS Chaoter 5271 includes the following: 

"527.630 Policy. (1) .. .it is declared to be the public policy of the State of Oregon to encourage 
economically efficient forest practices that assure the continuous growing and harvesting of 
forest tree species and the maintenance of forest land for such purposes as the leading use 
on privately owned land, consistent with sound management of soil, air, water and fish and 
wildlife resources that assures the continuous benefits of those resources for Mure 
generations of Oregonians." 

Finding 2: The proposed use of the property is to replace two small compressors with one larger 
one, to increase the efficiency of the natural gas injecting operation. This is on a site which has been 
in non-forest use for many years. No forest land will be taken out of production and the site will not 
be expanded; all new facilities will be well within the boundaries of the site. The above criteria do not 
seem to apply to this request. 

\... 
Continuing with Zoning Ordinance Section 504; 

1-22-97 
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".2 The use will not significantly increase the cost, nor interfere with accepted forest 
management practices or farm uses on adjacent or nearby lands devoted to forest or 
farm use." 

Finding 3: The proposed use will not interfere with farm or forest uses on adjacent lands if 
appropriate measures are taken to prevent fire from spreading to adjacent forests. 

Continuing with Zoning Ordinance Section 504: 

".3 The use will be limlted to a site no larger than necessary to accommodate the activity 
and, as such will not materially alter the stabil~ of the overall land use pattern of the 
area or substantially limit or impair the permitted uses of surrounding properties. If 
necessary, measures will be taken to minimize potential negative effects on adjacent 
forest lands." 

Finding 4: The proposed compressor building will be limited to a small area in the north central 
part of the property. The overall land use pattern of the area is timber and natural gas production. 
Appropriate measures will need to be taken to minimize the danger of fire spreading to adjacent 

\,;orest lands. 

3 

Continuing wtth Zoning Ordinance Section 504: 

".4 The use does not constitute an unnecessary fire hazard, and provides for fire safety 
measures in planning, design, construction, and operation." 

Findino 5: Fire safety measures will need to be strictly enforced in planning, design, construction 
and occupation of the new building. The site has many established fire detection and prevention 
facillties on the site, including gas leak detectors, alarms, fire extinguishers, a 20,000 gallon water 
tank and an onslte fire truck. 

Continuing wtth Zoning Ordinance Section 504: 

".5 Public utillties are to develop or utilize rights-of-way that have the least adverse impact 
on forest resources. Existing rights-of-way are to be utilized wherever possible. 

Finding 6: All public utillties are in place. 

\,,. Continuing wtth Zoning Ordinance Section 504: 

1-22-97 
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".6 Development within major and peripheral big game ranges shall be sited to minimize 
the impact on big game habitat. To minimize the impact, structures shall: be located 
near existing roads; be as close as possible to existing structures on adjoining lots; and 
be clustered where several structures are proposed." 

Finding 7: The area is a big game range, but this site is already developed into an industrial use; 
the new building will not expand the site and will be clustered with other structures on the site. 

Zoning Ordinance Section 1503 requires the following; 

"1503 Conditional Uses; 

.5 Granting a Permit: The Commission may grant a Conditional Use Permit after 
conducting a public hearing, provided the applicant provides evidence substantiating 
that all the requirements of this ordinance relative to the proposed use are satisfied and 
demonstrates the proposed use also satisfies the following criteria: 

A. The use is listed as a Conditional Use in the zone which is currently applied to 
the site;" 

Finding 8: The PF-76 zone lists "Operations conducted for the exploration, mining, and processing 
of ... mineral or subsurface resources not permitted outright" under Conditional Uses. 

Continuing with Zoning Ordinance Section 1503,5; 

"B. The use meets the specific criteria established in the underlying zone:" 

Finding 9; The criteria of the PF-76 zone have been shown to be met in Findings 1 through 7. 

Continuing with Zoning Ordinance Section 1503.5: 

"C. The characteristics of the site are suitable for the proposed use considering size, 
shape, location, topography, existence of improvements, and natural features;" 

Finding 10: The property is located about 3 miles northwest of Mist and is 12.23 acres. The lot is 
irregular in shape and the topography is gently sloping. There are many existing improvements on 
the property, and the new compressor and its building will be amidst the other structures. The 

l property is within the Mist-Birkenfeld Rural Fire Protection District. 
""' These appear to make the site suitable for the proposed new compressor. 

1-22-97 
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Continuing with Zoning Ordinance Section 1503.5: 

"D. The site and proposed development is timely, considering the adequacy of 
transportation systems. public facilities, and services existing or planned for the 
area affected by the use." 

Finding 11: The only transportation system in the area is South Mainline Road, owned by Longview 
Fibre and used mostly for log trucking. Public facilities are electric power and telephone. These 
appear to make the proposed use timely, as no new facilities will be required by the new compressor. 

Continuing with Zoning Ordinance Section 1503,5: 

"E. The proposed use will not alter the character of the surrounding area in a 
manner which substantially limits, impairs, or precludes the use of surrounding 
properties for the primary uses listed in the underlying district;" 

Finding 12; The surrounding area is in timber production. The proposed replacement compressor 
will not alter the character of the area, as it will be entirely within the existing plant site. 

~ 
Continuing with Zoning Ordinance Section 1503,5; 

"F. The proposal satisfies the goals and policies of the Comprehensive Plan which 
apply to the proposed use;" 

Finding 13; The Columbia County Comprehensive Plan (CCCP) ENERGY SOURCES section 
includes these findings (p.224): 

"Potential conflicting uses for natural gas wells in the County are minimized by the controls 
and regulations imposed by ODOGAMI [Oregon Department of Geology and Mineral 
Industries]. They are also minimized since wells are located in remote forested areas and 
surrounding property owners share in the profits of producing wells. The county will conserve 
forest lands for forest uses and allow operations conducted for the exploration, mining, and 
processing of subsurface resources as a conditional use. The County will rely on ODOGAMI 
to insure future protection of resources and surrounding lands." 

The Energy Sources GOAL is (CCCP p.225): 
"To protect deposits of energy materials in the County and prevent injury to surrounding lands 
and residents." 

I. The new compressor will be regulated by DOGAMI rules, and will be used to pressurize natural gas 
~for piping to and from Miller Station. This operation and the others at Miller Station have been 

previously approved by the County as a way to prolong the useful life of the gas fields. 

1-22-97 
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Continuing with Zonjng Ordinance Section 1503.5: 

"G. The proposal will not create any hazardous conditions." 

Finding 14: The proposed new compressor will not be hazardous, as suitable precautions have 
been taken to detect and control fire and to prevent its spread to surrounding forest lands. The new 
compressor will be housed in a new metal frame, metal clad building and should not be a fire hazard. 

Continuing with Zoning Ordinance Section 1503: 

".6 Design Review: The Commission may require the Conditional Use be subject to a site 
design review by the Planning Commission." 

Finding 15: A Site Design Review is required for the new building; see DR 21-96. 

The following state laws must also be met by this application: 

Oregon Revised Statutes: ORS Chapter 527, the Oregon Forest Practices Act, contains no 
regulations for gas wells or their production facilities. 

Oregon Administrative Rules: OAR 660-06-025(4) reads: 

"The following uses may be allowed on forest lands subject to the review standards in 
section (5) of this rule: 

(f) Mining and processing of oil, gas or other subsurface resources ... not otherwise 
permitted under section (3)(m) of this rule (e.g., compressors, separators and storage 
serving multiple wells) ... " 

OAR 660-06-025(5) sets out the following requirements for non-forest uses in forest lands: 

"(a) The proposed use will not force a significant change in, or significantly increase 
the cost of, accepted farming or forest practices on agricultural or forest lands;" 

Finding 16: The new compressor will be housed in a new building in the midst of existing structures 
and facilities at Miller Station. There will be no new impacts on adjacent or nearby forest operations. 

Continuing with OAR 660-06-025151; 
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"(b) The proposed use will not significantly increase fire hazard or significantly 
increase fire suppression costs or significantly increase risks to fir suppression 
personnel; and" 

Finding 17; The new building and compressor will include fire detection and suppression equipment 
integrated with the existing comprehensive equipment on the site. The fire fighting risks and costs 
should not be greater than the fire fighting risks and costs of the two compressors being replaced. 

Continuing with OAR 660-06-025(51: 

"(c) A written statement recorded with the deed or written contract with the county or 
its equivalent is obtained from the land owner which recognizes the rights of 
adjacent and nearby land owners to conduct forest operations consistent with 
the Forest Practices Act and Rules .. ." 

Finding 18: The recorded leases between the applicant and adjacent and nearby property owners 
recognize their rights to conduct forest operations with regard for, and without unnecessary harm to, 
their forest and agricultural operations. Applicant has offered to enter into a "written contract with the 

\.,county" if required by the Planning Commission. 

COMMENTS: 

1. Larry Oblack, member of the Mist Birkenfeld CPAC, has no objection to approval of the 
request as submitted. 

2. Dan E. Wermiel, Petroleum Geologist; Oil, Gas and Geothermal Regulation; Geologic 
Services section; DOGAMI, has no objection to approval ofthe request as submitted. 

No other comments have been received from government agencies or nearby property owners 
as of the date of this staff report (January 22, 1997). 

CONCLUSION AND RECOMMENDATION: 

Based on the above findings, staff recommends approval of this request, with no conditions. 

Note: ORS 671.025 requires that the plans and specifications for certain buildings in Oregon must 
have the stamp on them of a registered architect or registered professional engineer. Exceptions are 

l (ORS 671.030(2): 
""" 1. Single family residential buildings. 

2. · Farm buildings. 

1-22-97 
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3. Accessory buildings to single family residences and farm buildings. 
4. Buildings of 4,000 sq.ft. or less ground area. 
5. Buildings with an interior height of 20' or less (top surface of lowest floor to highest 

interior overhead finish). 
6. Non-structural alterations or repairs to a building. 

B 

The structure proposed in this application may be subject to ORS 671.025; if so, the plans submitted 
for a building permit must have the stamp of a registered architect or registered professional engineer 
on them. 

pw 
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FILE NUMBER: 

APPLICANT/OWNER: 

AGENTS: 

Columbia County Planning Commission 
STAFF REPORT 

Site Design Review - Zone 

DR 21-96 

Northwest Natural Gas Company 
220 NW Second Avenue 
Portland, OR 97209 

Michael C. Robinson 
Peter D. Most ow 
Stoel Rives LLP 
900 SW Fifth Avenue, Ste. 2300 
Portland, OR 97204-1268 

PROPERTY LOCATION: Miller Station, about 3 miles northwest of Mist. 

~REQUEST: 

TAX ACCT. NUMBER: 

ZONING: 

APPLIC'N. COMPLETE: 
WAIVER SIGNED?: 

BACKGROUND: 

To replace two 550-hp compressors with one 3950-hp compressor at a 
gas processing facility on a parcel of 12.23 acres in the PF-76 zone, for 
which a Site Design Review is required. 

6500-000-02501 

Primary Forest (PF-76) 

1~-97 

No. 
120 DAY DEADLINE: 5-6-97 

The applicants request approval to replace two 550-HP compressors with one 3950-HP 
compressor at a gas processing facility on a 12.23 acre parcel in the Primary Forest PF-76 zone. 

1 

Surrounding properties are in forest use. There are several existing structures on the 
property, which has access to South Mainline Road about 3 miles northwest of Mist The topography 
of the property is fairly gentle, sloping up from the road and then leveling off at the compressor site. 

There are no flood plains or wetlands on the property (FEMA map 41009C0125 C)(National 
Wetlands Inventory, Clatskanie quad map). 
~ The property is within the Mist-Birkenfeld Rural Fire Protection District. 
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FINDINGS: 

The following sections of the Columbia County Zoning Ordinance are pertinent to this application: 

"1550 Site Design Review: The Site Design Review process shall apply to all new 
development, redevelopment, expansion, or improvement of all Community, Governmental, 
Institutional, commercial and industrial uses in the county ... " 

Finding 1: The proposed expansion of this industrial facility requires a Site Design Review. 

Continuing with Section 1550 of the Zoning Ordinance: 

"1550.5 Site Analysis Submittal (Existing Site Planl: The site analysis will provide the basis 
for the proper design relationship of the proposed development to the site and to adjacent 
properties. The degree of detail in the analysis shall be appropriate to the scale of the 
proposal, or to special site features requiring careful design... A site analysis plan shall 
include: 

A. A vicinity map showing location of property in relation to adjacent properties, roads, 
pedestrian and bikeways, and utility access. Site features, manmade or natural, which 
cross property boundaries are to be shown. 

B. A site description map at a suitable scale (i.e. 1"=100'; 1"=50'; or 1"=20') showing parcel 
boundaries and gross area, including elements, when applicable: 

1-22-97 

1. Contour lines at the following minimum intervals: 

a. Two (2) foot intervals for slopes 0-20%; 

b. Five (5) or ten (10) foot intervals for slopes exceeding 20%; 

c. Identification of areas exceeding 35% slope. 

2. Slope analysis showing portions of the site according to slope ranges as follows: 
0-1-%, 10-20%, 20-35%. 35-50%, and 50%+. Approximate area calculations 
shall be made for areas more than 20% using the above categories. In special 
areas, such as Open Space, a more detailed slope analysis may be required. 
Sources for slope analysis include maps located at the U.S. Soil Conservation 
Service office. 

3. Drainage, including adjacent lands. 
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4. Potential natural hazard areas, including potential flood or high ground water, 
landslide, erosion, drainageways, and weak foundation soils. An engineering 
geologic study may be required, pursuant to Section 206. 

5. Marsh or wetland areas, underground springs, wildlife habitat areas, wooded 
areas, and surface features, such as mounds, large rock outcroppings. 

6. Streams and stream corridors. 

7. Location of wooded areas, significant clumps or groves of trees and specimen 
conifers, oaks and other large deciduous trees. 

8. Noise sources. 

9. Sun and wind exposure. 

10. Significant views. 

11. Existing structures, improvements, utilities, and easements, or other 
development." 

Finding 2: Applicants have submitted maps, plans and written materials to satisfy the above 
requirements. 

Continuing wtth Section 1550 of the Zoning Ordinance: 

"1550.6 Preliminary Sjte Plan Submittal (Proposed Sjte Plan): A complete application for 
design review shall be submitted. A project summary shall accompany when necessary to 
describe special circumstances, such as a request for minor exception to a development 
standard. Preliminary submittal shall include the following plans, which may be combined, as 
appropriate onto one or more drawings: 

A. Stte Plan: The stte plan shall be drawn at a suttable scale (i.e. 1"=100', 1"=50', or 
1"=20') and shall include the following: 

1-22-97 

1. The applicant's entire property and the surrounding area to a distance sufficient 
to determine the relationships between the applicant's property and the proposed 
development and adjacent property and development; · 

2. Boundary lines and dimensions for the property and all proposed lot lines. 
Future buildings in phased developments shall be indicated; 
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3. Identification information, including names and addresses of project designers; 

4. Natural features which will be utilized in the site plan; 

5. Location, dimensions, and names of all existing or platted streets or other public 
ways, easements, railroad rights-of-way, on or adjacent to the property, county 
limits, section lines and corners, and monuments; 

6. Location and dimensions of all existing structures, improvements, or utilities to 
remain, and structures to be removed; all drawn to scale. 

7. Historic structures (County inventory); 

8. Approximate location and size of storm water retention or detention facilities and 
storm drains; 

9. Location and exterior dimensions of all proposed structures, and impervious 
surfaces; 

10. Location and dimension of parking and loading areas, pedestrian and bicycle 
circulation, and related access ways. Individual parking spaces shall be shown; 

11. Orientation of structures showing windows and doors, entrances and exits; 

12. Lighting (specify type); 

13. Service areas for waste disposal, recycling, loading and delivery; 

14. Location of mail boxes." 

Finding 3; Applicants have submitted maps, plans and written materials to satisfy the above 
requirements. 

Continuing wijh Section 1550,6 oflhe Zoning Ordinance; 

"B. Grading Plans; A preliminary grading plan indicating where and to what extent grading 
will take place, including general contour lines, slope ratios, slope stabilization 
proposals, and natural resource protection proposals." 

l finding 4; Grading plans have not been submitted. The site of the new compressor building will 
~ leveled and a new retaining wall will be built south of the site and new driveway. 

1-22-97 
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Continuing with Section 1550.6 of the Zoning Ordinance: 

"C. Architectural Drawings: 

1. Building elevations and sections: 

2. Building materials (color and type): 

3. Floor plan." 

Finding 5: All of the above drawings have been submitted. The building will be a steel frame 
structure with steel panels matching the existing buildings in materials and colors. 

Continuing with Section 1550.6 of the Zoning Ordinance: 

"D. Landscape Plan: The landscape plan shall be at the same scale as the site plan. All 
identification information required on the site plan shall be shown on the landscape and 
open space plan. It shall show: 

1-22-97 

1. Property and lot boundaries and rights-of-way: 

2. Structures and impervious surfaces. including parking lots; 

3. General landscape development plan, including the location of existing plants 
and groups of plants proposed; 

4. Description of soil conditions and plans for soil treatment such as stockpiling of 
topsoil, addition of soil amendments, and plant selection requirements relating to 
soil conditions; 

5. Erosion controls, including plant materials and soil stability, if any; 

6. Irrigation system (underground sprinklers or hose bibs); 

7. Landscape related structures such as fences, terraces, decks, patios, shelters, 
play areas. etc.; 

8. Boundaries of open space, recreation or reserved areas to remain, access to 
open space and any alterations proposed; 

9. Location of pedestrian or bikeway circulation with landscaped area." 
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Finding 6: There will be no new landscaping. 

Continuing with Section 1550.6 of the Zoning Ordinance: 

"E. Signs: 

1. Freestanding sign: 

a. Location of sign on site plan; 

b. Elevation of sign (indicate size, total height, height between bottom of sign 
and ground, color, materials, means of illumination; 

2. On-building sign: 

a. Building elevation with location of sign (indicating size. color, materials 
and means of illumination); 

b. Plot plan showing location of signs on building in relation to adjoining 
property." 

Eindjng 7: There will be no new signs. 

COMMENTS: 

1. Larry Oblack, member of the Mist Birkenfeld CPAC, has no objection to approval of the 
request as submitted. 

2. Dan E. Wermiel, Petroleum Geologist; Oil, Gas and Geothermal Regulation; Geologic 
Services section; DOGAMI, has no objection to approval of the request as submitted. 

No other comments have been received from government agencies or nearby property owners 
as of the date of this staff report (January 22, 1997). 

CONCLUSION AND RECOMMENDATION: 
Based on the above findings, staff recommends approval of this request, with no conditions. 

I. Note: ORS 671.025 requires that the plans and specifications for certain buildings in Oregon must 
""1ave the stamp on them of a registered architect or registered professional engineer. Exceptions are 

(ORS 671.030(2): 
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1. Single family residential buildings. 
2. FanTI buildings. 
3. Accessory buildings to single family residences and fanTI buildings. 
4. Buildings of 4,000 sq.ft. or less ground area. 
5. Buildings with an interior height of 20' or less (top surface of lowest floor to highest 

interior overhead finish}. 
6. Non-structural alterations or repairs to a building. 

7 

The structure proposed in this application may be subject to ORS 671.025; if so, the plans submitted 
for a building penTiit must have the stamo of a registered.architect or registered professional engineer 
on them. 

pw 
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General App'n. 

--
COLUMBIA COUNTY 

LAND DEVELOPMENT SERVICES 
""""~ 

ST. Hl!lfHS. 011:,00foi 911»1 
ftClfC (503l "7-l:Jal 

File No.1:lR;;>t-'Jb 

GENERAL LAND USE PERMIT APPLICATION 
TYPE OF PERMIT: Zone Change Temporary Permit 

X Site Design Review Resource Management Plan 

Other: Improvements to facilities used in processing subsurface resources. 

APPLICANT: Name: Northwest Natural Gas Company (Attn: Ms. Carla Kelley) 

Mailing address: 220 NW Second Avenue, Portland, OR 97209 

Phone No.: Office (503) 721-2441 Home N/A 

Are you the x property owner? ___ owne(s agent? 

PROPERTY OWNER: x same as above, OR: 

Name: -------------------------------
~ Mailing Address: ____________________________ _ 

PROPERTY ADDRESS (if assigned): Tax Lot 250IN, Section 11, T6N, RSW 

bS-oO - ODD - O::i_";>D/ 

TAX ACCOUNT NO.:. __ c:;2:..so;.:1 ________ Acres: 12. 23 Zoning:. __ P_F_-_1_6 __ 

_____________ Actes:. _____ Zoning: _____ _ 

____________ Actes:. ____ Zoning: _____ _ 

PRESENT USES: (fann, forest, bush, residential, etc.) 
~ 

Natural Gas·Processing Facility 

Total acres (must agree with above): 

9-12-95 

'"d 

App!QX, Acres 
12.23 

12.23 
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COLUMBIA COUNTY 
LAND DEVELOPMENT SERVICES 

COURTHOUSE 
ST. HELENS, OREGON 97051 

(503)397-1501 

FINAL ORDER and APPEAL INFORMATION 

Applicant: NW Natural Gas File Number: CU 53-96 

Planner: Pete Watson Notice Date: February 12, 1997 

Appeal Body: 
[ ] Planning Commission, for appeal of an administrative decision; file this appeal in the Land 

Development Services office, ground floor, Courthouse Annex, St. Helens, OR 97051; 
[X] Board of County Commissioners, for appeal of a Planning Commission decision; file this 

appeal in the Office of the County Clerk, Second Floor, Courthouse Annex, St. Helens, OR 
97051. 

Attached is the FINAL ORDER on the application listed above. This decision, or any part of it, or any 
condition attached to it, may be appealed to the Appeal Body noted above. 

An appeal must be filed within 1 O calendar days of the above Notice Date, the date this notice was 
\.,"ailed to the applicant and to other persons entitled to notice. 

If an appeal is filed, and after notice is given according to state and county laws, a de nova (new) public 
hearing will be held by the Appeal Body at their earliest available regular meeting. All interested parties 
will have an opportunity to appear and be heard. 

If an appeal is not filed. this decision will become final 10 days after the above Notice Date. 

Until the appeal period expires, the applicant may not take action on the application. 

PLEASE NOTE: An appeal may be filed only by persons who have legal "standing". Please see 
Columbia County Zoning Ordinance Section 1700, ORS §197.763, and/or consult your attorney to be 
sure you have standing before appealing this decision. We regret we cannot give you a definition of 
"standing" since it is a legal matter which changes from time to time. 

If you wish, you may file an appeal now and determine later if you have standing. However, your appeal 
fee might not be refunded if it is later determined that you did not have standing and your appeal is 
denied on those grounds. 

If any of the above is not clear, or you have questions or require additional information, please contact 
the Planner listed above at (503) 397-1501, or FAX to their attention at (503) 366-3902. 
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BEFORE THE PLANNING COMMISSION 
COLUMBIA COUNTY, STATE OF OREGON 

Conditional Use Permit CU 53-96 

In the Matter of the Application of Northwest) 
Natural Gas Company for a Conditional Use) 
Penmit in the Primary Forest Zone ) 

Final Order CU 53-96 

This matter came before the Columbia County Planning Commission on the application of Northwest 
Natural Gas Company for a Conditional Use Penmit to allow the company to replace two 550-hp 
compressors with one 3950-hp compressor in a new metal building, with related machinery, on a 
12.23 acre parcel (Miller Station) in the Primary Forest PF-76 Zone. 

The subject property is located on S. Mainline Road about 3 miles northwest of Mist and is described 
on the Assessor's records as Tax Account Number 6500-000-02501. 

A public hearing was held on February 3, 1997. The Planning Commission heard testimony from the 
applicant and all interested parties, and considered all written materials submitted and the Planning 
Commission staff report. 

\,.,rhe Planning Commission hereby adopts the findings and conclusions in the attached Staff Report 
dated 1-22-97, and orders this application for a Conditional Use Penmit APPROVED w~h no 
conditions. 

COLUMBIA COUNTY PLANNING COMMISSION 

A, C AIRMAN DATE 1 1 

.Note: ORS 671.025 requires that the plans and specifications for certain buildings in Oregon must 
have the stamp on them of a registered architect or registered professional engineer. Exceptions are 
(ORS 671.030(2): 

1. Single family residential buildings. 
2. Fanm buildings. 
3. Accessory buildings to single family residences and farm buildings. 
4. Buildings of 4,000 sq.ft. or less ground area. 

I. 5. Buildings with an interior height of 20' or less (top surface of lowest floor to highest 
'-"' interior overhead finish). 

2-6-97 
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COLUMBIA COUNTY 
LAND DEVELOPMENT SERVICES 

COURTHOUSE 
ST. HELENS. OREGON 97051 

(503)397-1501 

FINAL ORDER and APPEAL INFORMATION 

Applicant: NW Natural Gas File Number: DR 21-96 

Planner: Pete Watson Notice Date: February 12, 1997 

Appeal Body: 
( ] Planning Commission, for appeal of an administrative decision; file this appeal in the Land 

Development Seivices office, ground floor, Courthouse Annex, St. Helens, OR 97051; 
[X] Board of County Commissioners, for appeal of a Planning Commission decision; file this 

appeal in the Office of the County Clerk, Second Floor, Courthouse Annex, St. Helens, OR 
97051. 

Attached is the FINAL ORDER on the application listed above. This decision, or any part of it, or any 
condition attached to it, may be appealed to the Appeal Body noted above. 

An appeal must be filed within 10 calendar days of the above Notice Date. the date this notice was 
\,.;nailed to the applicant and to other persons entitled to notice. 

If an appeal is filed, and after notice is given according to state and county laws, a de nova (new) public 
hearing will be held by the Appeal Body at their earliest available regular meeting. All interested parties 
will have an opportunity to appear and be heard. 

If an appeal is not filed, this decision will become final 10 days after the above Notice Date. 

Until the appeal period expires, the applicant may not take action on the application. 

PLEASE NOTE: An appeal may be filed only by persons who have legal "standing". Please see 
Columbia County Zoning Ordinance Section 1700, ORS §197.763, and/or consult your attorney to be 
sure you have standing before appealing this decision. We regret we cannot give you a definition of 
"standing" since it is a legal matter which changes from time to time. 

If you wish, you may file an appeal now and determine later if you have standing. However, your appeal 
fee might not be refunded if it is later determined that you did not have standing and your appeal is 
denied on those grounds. 

If any of the above is not clear, or you have questions or require additional information, please contact 
the Planner listed above at (503) 397-1501, or FAX to their attention at (503) 366-3902. 



BEFORE THE PLANNING COMMISSION 
COLUMBIA COUNTY, STATE OF OREGON 

Sile Design Review DR 21-96 

In the Matter of the Application of Northwest) 
Natural Gas Company for a Site Design ) Final Order DR 21-96 
Review in the Primary Forest Zone ) 

This matter came before the Columbia County Planning Commission on the application of Northwest 
Natural Gas Company for a Site Design Review to allow the company to replace two 550-hp 
compressors with one 3950-hp compressor in a new metal building, with related machinery, on a 
12.23 acre parcel (Miller Station) in the Primary Forest PF-76 Zone. 

The subject property is located on S. Mainline Road about 3 miles northwest of Mist and is described 
on the Assessor's records as Tax Account Number 6500-000-02501. 

A public hearing was held on February 3, 1997. The Planning Commission heard testimony from the 
applicant and all interested parties, and considered all written materials submitted and the Planning 
Commission staff report. 

\..rhe Planning Commission hereby adopts the findings and conclusions in the attached Staff Report 
dated 1-22-97, and orders this application for a Site Design Review APPROVED with no conditions. 

COLUMBIA C U TY PLANNING COMMISSION 

DATE t 1 

Note: ORS 671.025 requires that the plans and specifications for certain buildings in Oregon must 
have the stamp on them of a registered architect or registered professional engineer. Exceptions are 
(ORS 671.030(2): 

1. Single family residential buildings. 
2. Farm buildings. 
3. Accessory buildings to single family residences and farm buildings. 
4. Buildings of 4,000 sq.ft. or less ground area. 
5. Buildings with an interior height of 20' or less (top surface of lowest floor to highest 

interior overhead finish). 
6. Non-structural alterations or repairs to a building. 

The structure proposed in this application may be subject to ORS 671.025; if so, the plans submitted 
i !or a building permit must have the stamp of a registered architect or registered professional engineer 
~nthem. 

pw 
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{ 6. Non-structural alterations or repairs to a building. 
~e structure proposed in this application may be subject to ORS 671.025; if so, the plans submitted 

for a building permit must have the stamp of a registered architect or registered professional engineer 
on them. 

pw 
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ALE NUMBER: 

APPLICANT/OWNER: 

AGENTS: 

\.,,PROPERTY LOCATION: 

FROM COL.CO.LAND OEV. 503 366 3902 

Columbia County Planning Commission 
STAFF REPORT 

Conditional Use Permit - PE-76 Zone 

cu 2-97 

Northwest Natural Gas Com 
220 NW Second Avenue 
Portland, OR 97209 

Michael c. Robinson 
Peter D. Mostow 
Stoel Rives LLP 
900 SW Fifth Avenue, Ste. 2300 
Portland, OR 97204-1268 

---· -

Miller Station to Calvin Creek Gas Storage Area, southwest, west, and 
northwest of Mist. 

REQUEST: To construct up to 4 injection/withdrawal gas wells in the Calvin Creek 
field, and to connect them with the existing gas processing facilities at 
Miller Station 3 miles northwest of Mist. 

TAX ACCT. NUMBERS: 6500-000-02500, 02501, 02600, 04500, 04600, 04900, 05000; 
6514-000-00100, 00900; 
6515-000-00100, 00200, 00500; 
6523-000-00500. 

ZONING: Primary Forest (PF-76) and Primary Agriculture (PA-38) 

APPLIC'N. COMPLETE: 1-31-97 120 DAY DEADLINE: 5-31-97 
WAIVER SIGNED?: No. 

BACKGROUND: 

1 

The applicants request approval to drill up to 4 new injection/withdrawal gas wells in the 
existing Calvin Creek gas field in order to store and withdraw natural gas as needed, and to construct 

\.,in 8" gathering pipeline connected to twin 16" pipelines going north to Miller Station. / 
The wellsltes will be about 200' x 250' in size during the drilling operations, and about 125' x 

175' final size. There will be about 3 acres of timbertand taken out of production. Two of the 4 wells 

2-19-97 
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are on existing roads. the other 2 will need access roads about 200 to 500' in length. 
The 8" gathering pipe will be about 1 mile long. connecting to twin 16" transmission pipelines 

going about 2.5 miles north to the existing compression and dehydration facilities at Miller Station. 
The pipelines will need an 80' construction right-of-way and a 40' permanent right-of-way, and will 
remove about 11 acres of timber land from production. 

The 16" lines will cross both the Nehalem River and Highway 202 about 1 mile west of Mist. 
To avoid disturbing the river, the pipelines will be drilled 20' under the riverbed from points about 400' 
north and south of the river. The highway crossing will be done in cooperation with the Oregon 
Department of Transportation. 

The twin 16" pipelines will cross two identified wetlands (National Wetlands Inventory, 
Marshland and Birkenfeld quad maps). The Nehalem River is designated R3UBH (Riverine, Upper 
Perennial, Unconsolidated Bottom, Permanent), but the pipelines will be drilled under the river and 
should not disturb it. The other wetland is in the level area north of Highway 202 near the base of the 
hills, and is designated PSSC (Palustrine, Scrub/Shrub, Seasonal). If this wetland is disturbed during 
construction of the pipeline, it will need to be restored as before, or a mitigation area will need to be 
constructed. The wellsites and 8" pipeline are on uplands and have no wetlands nearby. 

The Nehalem River has a 100-year flood plain about 650' wide where the 16" pipelines will 
cross (FEMA maps 41009C0125 C and 41009C0250 C). Drilling the pipelines from points 400' north 

t and south of the river centerline would appear to keep the operation outside the floodplain. 
""' The property is within the Mist-Birkenfeld Rural Fire Protection District. 

FINDINGS: 

The following sections of the Zoning Ordinance and state laws are pertinent to this application: 

Columbia County Zoning Ordinance Section 503 requires the following: 

"Section 503 Conditional Uses; In the PF zone the following conditional uses and their 
accessory uses are permitted subject to the provisions of Sections 504 and 505. A conditional 
use shall be reviewed according to the procedures provided in Section 1503 . 

. 2 Operations conducted for the exploration, mining, and processing of ... mineral or 
subsurface resources not permitted outright." 

Finding 1: In the PF-76 zone, the expansion of mineral resources mining facilities requires a 
Conditional Use Permit. 

Zoning Ordinance Sectjon 504 recuires the followina: 
I 

"Section 504 All Condjtjooal Uses Permitted In The PE Zone Shall Meet The Eo!lowjng 
Reaujrements: 

2-19-97 
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. 1 The use is consistent with forest and farm uses and with the intent and purposes cet 
forth in the Oregon Forest Practicec Act." 

The Oregon Forest Practjces Act (ORS Chapter 527) inclyd1s: tha tollowjng; 

3 

"527.630 policy. (1) .. .it is declored to be the public policy of the Stole of Oregon to encourage 
economically efficient forest practices that assure th• continuous growing and harvesting of 
torest tree species and the maintenance of forest land for such purposes as the leading use 
nn priv;;itP.:ly nwned land, consistent with sound management ot soil, air, water and fish and 
wildlife resources that assures ThA cnntin11n11i; l'lAnP.fim nf those r@Sources tor tt.1ture 
generations of Oregonians." 

!'.!ogto.11.l; The wellsltes will remove about 5 acres !rem timber production during drilling. and 
about 2-3 acres pennanently. The pipelines will theoretlcally remove at>out 17 acres from timber 
production (3.5 miles @40" will~~ 16.97 acr~); however. much of the 1e· pipeline will follow an 
existing road right-of-way and cross pasture lands. The entire project shuulc.I nol rernove rnore than 
11 acres from production. 

Continuing with Zoning Ordinance Section 504; 

... 2 The use will not significantly increase the cost, nor interfere with accepted forest 
managament practices or farm USM on adjacent or nearby land• devoted to forest or 
farm use." 

Fjndlng 3: I he proposed use will not intertere with farm or forest uses on adjacent land$ if 
appropriate measures are taken to prevent fire from spreading to ::u1jacent fnrA..c;ts. t1nM the 
pipelines and wells are in place, there should be minimal disturbance of forest or tann aciivitles on 
nearby and adjacent lands. 

Conlinujng with Zoning OrdjuaoQ! Secliof1 504: 

... 3 The use will be limited to a site no larger than necessary to accommodate the activity 
ond, •• such will not materially oiler the Slobility of the overall land use pattern al the 
area or substantially limit or impair the permitted uses of ••irrounding properties. If 
necessary, moaaurea will be taken to minimize potential negative effects on adjacent 
forest lands ... 

Finding 4: The wellsites and pipeline routes have been chosen to covorthc minimum area 
neC888ary to accomplish their purpose. The overall land use pattern of the aroa J:; timber and natural 
gn production. Appropriate measurea will nead to be taken ta minimize the danger of fire spreading 
to adjacent foras:t lands. 

2-19-97 
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Cootjnujog with Zoojng Ordjoance Section 504: 

".4 The use does not constitute an unnecessary fire hazard, and provides for fire safety 
measures in planning, design, construction, and operation." 

Finding 5: Fire safety measures will need to be strictly enforced in planning, design, construction 
and occupation of the new wetls and pipelines. Miller Station has many established fire detection 

4 

and prevention facilities, including fire extinguishers, a 20,000 gallon water tank and an onsite fire 
truck. Applicants have consulted with the Mist·Birkenfeld RFPD, which has submitted a letter in favor 
of the project, stating that they are confident the project" ... presents no unreasonable fire hazards." 

Continuing with Zoning Ordinance Section 504: 

".5 Public utilities are to develop or utilize rights-of-way that have the least adverse impact 
on forest resources. Existing rights-<>f-way are to be utilized wherever possible. 

Findjng 6: All public utilities are in place. The new 16" pipelines will follow an existing road for 
over hatt their length. The new 8" line will follow new routes. 

Continuing With Zoning Ordinance Section 504 · 

".6 Development within major and peripheral big game ranges shall be sited ta minimize 
the impact on big game habitat. To minimize the impact, structures shall: be located 
near existing roads; be as close as possible to existing structures on adjoining lots; and 
be dustered where several structures are proposed." 

Ejnding 7; The area is a major big game range. During constructionof the wells and pipelines, 
there will be unavoidable disturbance of big game, but this should be temporary. When completed, 
the wellsltes and pipelines should occupy minimum timber land and should not disturb big game. 

Zonina Ordinance Section 1503 reauires the following: 

"1503 Conditional Uses; 

.5 Granting a Pennit: The Commission may grant a Conditional Use Permit after 
conducting a public hearing, provided the applicant provides evidence substantiating 
that all the requirements of this ordinance relative to the proposed use are satisfied and 
demonstrates the proposed use also satisfies the following criterta: 

\.,.. 2-19-97 
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A. The use is listed as a Conditional Use in the zone which is currentty applied to 
the site:• 

Findjnq I; lhe PF-76 zone IBts "Operations conducted for the exploration, mining, and processing 
of ... mlneral or subsurface resources not permitted outright" under Condltlonal Uses. 

Continuing with Zonjog Orclinance Section 1503.5: 

·e. The use meets the specific criteria established in the undertying zone:" 

Roding 9; The criteria of the PF-76 zone have been shown to be met In Findings 1 through 7. 

Continyjnq with Zgnjng Ordjnance Sodlon 1503.5; 

·c. The characteristics of the site are suitable for the proposed use considering size, 
shape, location, topography, existence of improvements, and natural features;" 

Bncllng 10; The pipelines end wellsites have been located sO as to minimize the Impact on wildlife, 
the Nehalem River, wetlands and timber production. The Mist Storage Area, Including the Cslvln 
Creek reservoir, Is the onty known klcation In the state that is suitable for natural gas storage. 

These appear to make the site suitable for the proposed new wells and pipelines. 

Cpntioujng wittJ Zpnjng Ordjnance Sectipn 1503.5: 

"D. The site and proposed development is timely, considering the adequacy of 
transportation &y&tem&, public facilities, and services existing or planned for the 
area affected by the use." 

Finding 11; The only transportation systems in the area are South Mainline Road, owned by 
Longview Fibre and used mostly for log tn.icking, other logging roads, and state HighWay 202. Public 
facilities are electric power and tefephone. These appear to make the proposed use timely, as no 
addttlonal facilities will be required by the new wells and pipelines. 

Continuing with Zonjng Ordjoance Section 1503.5: 

2-19-97 

·E. The proposed use will not alter the chara.ctet of the surrounding area in a 
manner which substantially limits, Impairs, or precludes the use of surrounding 
properties for the primary uses listed in the under1ying district;" 
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Anding 12: The surrounding area is in timber production. The proposed wells and pipelines, once 
ccnstructed, will not alter the character of the area, as it will remain a timber and gas producing 
region of the county. Timber management operations should not be affected by the new facilities. 

Continuing with Zoning Ordinance Section 1503.5: 

"F. The proposal satisfies the goals and policies of the Comprehensive Plan which 
apply to the proposed use;" 

Finding 13: The Columbia County Comprehensive Plan (CCCP) ENERGY SOURCES section 
includes these findings (p.224): 

"Potential conflicting uses for natural gas wells in the County are minimized by the controls 
and regulations imposed by ODOGAMI [Oregon Department of Geology and Mineral 
Industries!. They are also minimized since wells are located in remote forested areas and 
surrounding property owners share in the profits of producing wells. The county will conserve 
forest lands for forest uses and allow operations conducted for the exploration. mining, and 
processing of subsurface resources as a conditional use. The County will rely on ODOGAMI 
to insure future protection of resources and surrounding lands." 

The Energy Sources GOAL is (CCCP p.225): 
"To protect deposits of energy materials in the County and prevent injury to surrounding lands 
and residents." 

The new wells and pipelines will be regulated by DOGAMI rules, and will be used to transport and 
store natural gas to and from Miller Station. The Miller Station and its related facilities have been 
previously approved by the County as a way to prolong the useful life of the gas fields. 

Continujng wtth Zonjng Ordinance Section 1503.5: 

"G. The proposal will not create any hazardous conditions." 

Boding 14: The proposed new wells and pipelines should be no more hazardous than the existing 
facilities in the Mist gas field. Suitable precautions have been taken to detect and control fire and to 
prevent its spread to surrounding forest lands. Applicants have consulted with the Mist-Birkenfeld 
RFPD and have its full support. 

Contjayjng with Zoning Qrdjoance Sectjon 1503: 
.. . 

• .6 Desjgn Review: The Commission may require the Conditional Use be subject to a site 
design review by the Planning Commission." 

2-19-97 
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Flndjnq 15: A Site Design Review is required for the new facilities; see DR 3-97. 

The following state laws must also be met by this applicatjon; 

Oregon Revi•ed Statutes: ORS Chapter 527, the Oregon Forest Practices Act, contains no 
regulations for gas wells or their production facil~ies. 

Oregon Administra!jy9 Rules: OAR 660-06-025(4) reads: 

"The following uses may be allowed on forest lands subject to the review standards in 
section (5) of this rule: 

(f) Mining and processing of oil, gas or other subsurface resources ... not otherwise 
permitted under section {3){m) of this rule {e.g., compressors, separators and storage 
serving multiple wells) .. : 

OAR 660-06'.o25{5) sets out the following requirements for non-forest uses in forest lands: 

"{a) The proposed use will not force a significant change in, or significantly increase 
the cost of, accepted farming or forest practices on agricultural or forest lands;" 

Finding 16: The new wells and pipelines, once in place, should have minimal Impact on farm and 
forest operations in the area. 

Contjnyjna wjth OAR 660-06-025C5l: 

"(b) The proposed use will not significantly increase fire hazard or significantly 
increase fire suppression costs or significantly increase risks to fir suppression 
personnel; and" 

Flndjnq 17: The new wells and pipelines will not require the Mist-Birkenfeld RFPD to increase their 
equipment. Applicants have coordinated their fire fighting facilities w~h the RFPD and have Its full 
support. 

Continujnq with OAR 660-06-025151: 

2-19-97 

"(c) A written statement recorded with the deed or written contract with the county or 
Its equivalent is obtained from the land owner which recognizes the rights of 
adjacent and nearby land owners to conduct forest operations consistent with 
the Forest Practices Act and Rules ... • 
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Anding 18: Recorded leases between the applicant and property owners recognize the applicant's 
right to conduct storage and processing operations without unnecessarily harming or limiting adjacent 
and nearby forest and agricultural operations. 

COMMENTS: 

1. David Hill. County Public Works Director, has no objection to approval of the request as 
submitted. 

2. Dennis L. Olmstead, Petroleum Engineer, DOGAMI, has no objection to approval of 
the request as submitted. 

3. Jane Estes. Permit Specialist, ODOT District 2A, commented. "NW Natural Gas 
required to contact this office @ 229-5002 for permit to go under Nehalem Highway .. ." 

4. Rich Morse, County Building Official, has no objection to approval of the request as 
submitted. 

5. Dave Crawford, Chief, Mlst-Birl<enfeld Rural Fire Protection District, is " ... confident that 
the project has adequate personal safety features and ... presents no unreasonable fire 
hazards." 

6. Larry Potter, Natural Resources Coordinator, Clatsop and Columbia Counties, Oregon 
State Lands, has no objection to approval of the request as submitted, and commented, 
"I have been working with NW Gas for a year now to help address all their concerns 
and needs as far as state lands and waters of the state are concerned. As of this date, 
they have complied with all state rules and guidelines. Their cooperation is admirable. 
They still will need to acquire a lease from DSL and have submitted needed information 
to do so." 

No other comments have been received from government agencies or nearby property owners 
as of the date of this staff report (February 19, 1997). 

CONCLUSION AND RECOMMENDATION: 

Based on the above findings, staff recommends APPROVAL of this request. with the following 
conditions: 

1. 

2-19-97 

Applicants shall provide Land Development Services with drawings showing the final 
locations of all wells and pipelines as constructed. 
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2. Applicants shall submit plans for avoiding, restoring or mitigating any wetlands crossed 
by the pipelines, or shall provide a letter from the Oregon Division of State Lands that 
all DSL's requirements have been met regarding wetlands in the area. 

9 

~ ORS 671.025 requires that the plans and specifications for certain buildings in Oregon must 
have the stamp on them of a registered architect or registered professional engineer. Exceptions are 
(ORS 671.030(2): 

1. Single family residential buildings. 
2. Farm buildings. 
3. Accessory buildings to single family residences and farm buildings. 
4. Buildings of 4,000 sq.ft. or less ground area. 
5. Buildings with an interior height of 20' or less (top surface of lowest floor to highest 

interior overhead finish). 
6. Non-structural alterations or repairs to a building. 

The structures proposed in this application do not appear to be subject to ORS 671.025. 

pw 
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Columbia County Planning Commission 
STAFF REPORT 

Site Design Review - PF-76 and PA-38 Zones 

FILE NUMBER: DR 3-97 

APPLICANT/OWNER: Northwest Natural Gas Company 
220 NW Second Avenue 
Portland. OR 97209 

AGENTS: Michael C. Robinson 
Peter D. Mostow 
Stoel Rives LLP 
900 SW Fifth Avenue, Ste. 2300 
Portland, OR 97204-1268 

Miller Station to Calvin Creek Gas Storage Area, southwest, west, and 
northwest of Mist. 

ij:J o~ vp \o '-\ w<\\<,,\-P~ 

1 

PROPERTY LOCATION: 

'-n:EQUEST: To construct up toA'/injection/withdrawal gas wells in the Calvin Creek gas 
field, and to connect them with the existing processing facilities at Miller 
Station 3 miles northwest of Mist. 

TAX ACCT. NUMBERS: 

ZONING: 

APPUC'N. COMPLETE: 
WAIVER SIGNED?: 

BACKGROUND: 

6500..()00-02500,02501,02600,04500,04600, 04900,05000; 
6514..Q00..()0100,00900; 
6515..()00..()0100, 00200, 00500; 
6523-000..()0500. 

Primary Forest (PF-76) and Primary Agriculture (PA-38) 

1-31-97 
No. 

120 DAY DEADLINE: 5-31-97 

\ ~ o•O vp t"<> L\ wol\ »~·~ 

The applicants request approval to drill up to ;(new injection/withdrawal gas well in the 
existing Calvin Creek gas field in order to store and withdraw natural gas as needed, an to construct 
an 8" gathering pipeline connected to twin 16" pipelines going north to Miller Station. . 

L The wellsites will be about 200' x 250' in size during the drilling operations, and about 125' x 
~5' final size. There will be about 3 acres of timberland taken out of production. Two of the 4 wells 

aie on existing roads, the other 2 will need access roads about 200 to 500' in length. 

1-22-97 



The 8" gathering pipe will be about 1 mile long, connecting to twin 16" transmission pipelines 
going about 2.5 miles north to the existing compression and dehydration facilities at Miller Station. 
The pipelines will need an 80' construction right-of-way and a 40' permanent right-of-way, and will 
remove about 11 acres of timber land from production. 

The 16" lines will cross both the Nehalem River and Highway 202 about 1 mile west of Mist. 

2 

To avoid disturbing the river, the pipelines will be drilled 20' under the riverbed from points about 400' 
north and south of the river. The highway crossing will be done in cooperation with the Oregon 
Department of Transportation. 

The twin 16" pipelines will cross two identified wetlands (National Wetlands Inventory, 
Marshland and Birkenfeld quad maps). The Nehalem River is designated R3UBH (Riverine, Upper 
Perennial, Unconsolidated Bottom, Permanent), but the pipelines will be drilled under the river and 
should not disturb it. The other wetland is in the level area north of Highway 202 near the base of the 
hills, and is designated PSSC (Palustrine, Scrub/Shrub, Seasonal). If this wetland is disturbed during 
construction of the pipeline, it will need to be restored as before, or a mitigation area will need to be · 
constructed. The wellsites and 8" pipeline are on uplands and have no wetlands nearby. 

The Nehalem River has a 100-year flood plain about 650' wide where the 16" pipelines will 
cross (FEMA maps 41009C0125 C and 41009C0250 C). Drilling the pipelines from points 400' north 
and south of the river centerline would appear to keep the operation outside the floodplain. 

The property is wtthin the Mist-Birkenfeld Rural Fire Protection District. 

FINDINGS: 

The following sections of the Columbia County Zoning Ordinance are pertinent to this application: . 
"1550 Sjte Design Review: The Site Design Review process shall apply to all new 
development, redevelopment, expansion, or improvement of all Commun tty, Governmental, 
lnstttutional, commercial and industrial uses in the county .. ." 

Finding 1: The construction of industrial gas wells and pipelines requires a Site Design Review. 

Continuing with Section 1550 of the Zoning Ordinance: 

"1550.5 Sile Analysis Submittal (Existing Sjte Plan!: The site analysis will provide the basis 
for the proper design relationship of the proposed development to the site and to adjacent 
properties. The degree of detail in the analysis shall be appropriate to the scale of the 
proposal, or to special site features requiring careful design... A site analysis plan shall 
include: 

A. 

1-22-97 

A vicintty map showing location of property in relation to adjacent properties, r0ads, 
pedestrian and bikeways, and utiltty access. Site features, manmade or natural, which 
cross property boundaries are to be shown. 
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B. A site description map at a suitable scale (i.e. 1"=100'; 1"=50'; or 1"=20') showing parcel 
boundaries and gross area, including elements. when applicable: 

1. Contour lines at the following minimum intervals: 

a. Two (2) foot intervals for slopes 0-20%; 

b. Five (5) or ten (10) foot intervals for slopes exceeding 20%; 

c. Identification of areas exceeding 35% slope. 

2. Slope analysis showing portions of the site according to slope ranges as follows: 
0-1-%, 10-20%, 20-35%, 35-50%, and 50%+. Approximate area calculations 
shall be made for areas more than 20% using the above categories. In special 
area•. such as Open Space, a more detailed slope analysis may be required. 
Sources for slope analysis include maps located at the U.S. Soil Conservation 
Service office. 

3. Drainage, including adjacent lands. 

4. Potential natural hazard areas, including potential flood or high ground water, 
landslide, erosion, drainageways, and weak foundation soils. An engineering 
geologic study may be required, pursuant to Section 206. 

5. Marsh or wetland areas, underground springs, wildlife habitat areas, wooded 
areas, and surface features, such as mounds, large rock outcroppings. 

6. Streams and stream corridors. 

7. Location of wooded areas, significant clumps or groves of trees and specimen 
conifers, oaks and other large deciduous trees. 

8. Noise sources. 

9. Sun and wind exposure. 

10. Significant views. 

11. Existing structures, improvements, utilities, and easements, or other 
development." 

'-.,:jndjng 2; Applicants have submitted maps, plans and written materials to satisfy the ~ve 
requirements, insofar as they pertain to this application. Detailed site maps have not been provided 
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for each of the well sites, but Exhibit 6 of the application shows a typical wellsite layout. The pipeline 
route has not been shown in detail; however, it has been examined by a consulting firm (Dames and 
Moore) and appears to be the safest route impacting the least amount of timber land and the fewest 
number of problem areas. 

Continuing with Section 1550 of the Zoning Ordinance: 

"1550.6 Preliminary Site Plan Submittal (Proposed Site Plan): A complete application for 
design review shall be submitted. A project summary shall accompany when necessary to 
describe special circumstances, such as a request for minor exception to a development 
standard. Preliminary submittal shall include the following plans, which may be combined, as 
appropriate onto one or more drawings: 

A Sije Plan: The site plan shall be drawn at a suitable scale (i.e. 1"=100', 1"=50', or 
1"=20') and shall include the following: 

1-22-97 

1. The applicant's entire property and the surrounding area to a distance sufficient 
to determine the relationships between the applicant's property and the proposed 
development and adjacent property and development; 

2. Boundary lines and dimensions for the property and all proposed lot lines. 
Future buildings in phased developments shall be indicated; 

3. Identification information, including names and addresses of project designers; 

4. Natural features which will be utilized in the site plan; 

5. Location, dimensions, and names of all existing or platted streets or other pubUc 
ways, easements, railroad rights-of-way, on or adjacent to the property, county 
limits, section lines and comers, and monuments; 

6. Location and dimensions of all existing structures, improvements, or utilities to 
remain, and structures to be removed; all drawn to scale. 

7. Historic structures (County inventory); 

- 8. Approximate location and size of storm water retention or detention facilities and 
storm drains; 

9. location and exterior dimensions of all proposed structures, and impe!Yious 
surfaces; 
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10. Location and dimension of par1<ing and loading areas, pedestrian and bicycle 
circulation, and related access ways. Individual par1<ing spaces shall be shown; 

11. Orientation of structures showing windows and doors, entrances and exits; 

12. Lighting (specify type); 

13. Service areas for waste disposal, recycling, loading and delivery; 

14. Location of mail boxes." 

Finding 3: Applicants have submitted maps, plans and written materials to satisfy the above 
requirements, insofar as they pertain to this application. 

Continuing with Section 1550,6 of the Zoning Ordinance; 

"B. Gradino Plans: A preliminary grading plan indicating where and to what extent grading 
will take place, including general contour lines, slope ratios, slope stabilization 
proposals, and natural resource protection proposals." 

Finding 4: Grading plans have not been submitted. The wellsites will have minimal grading to 
provide a stable area for the equipment. The pipeline route may also have minimal grading, although 
it has been chosen to require as little grading as possible. 

Continuing with Section 1550,6 of the Zoning Ordinance; 

"C. Arcbilectural Drawings: 

1. Building elevations and sections; 

2. Building materials (color and type); 

3. Floor plan." 

Eindjng 5: Architectural drawings have not been submitted. None seem necessary. Engineering 
drawings have been provided of a typical wellsite. 

Continuing wjth Section 1550,6 of the Zoning Ordinance: 

"O. Landscaoe Plan; The landscape plan shall be at the same scale as the site plan. All 
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identification intormation required on the site plan shall be shown on the landscape and 
open space plan. It shall show: 

1. Property and lot boundaries and rights-of-way; 

2. Structures and impervious surfaces, including parking lots; 

3. General landscape development plan, including the location of existing plants 
and groups of plants proposed; 

4. Description of soil conditions and plans for soil treatment such as stockpiling of 
topsoil, addition of soil amendments, and plant selection requirements relating to 
soil conditions; 

5. Erosion controls, including plant materials and soil stability, if any; 

6. Irrigation system (underground sprinklers or hose bibs); 

7. Landscape related structures such as fences, terraces, decks, patios, shelters, 
play areas, etc.; 

8. Boundaries of open space, recreation or reserved areas to remain, access to 
open space and any alterations proposed; 

9. Location of pedestrian or bikeway circulation with landscaped area." 

Finding 6: There will be no new landscaping. 

Continuing wtth Section 1550,6 of the Zoning Ordinance; 

1-22-97 

1. Freestanding sign; 

2. 

a. Location of sign on site plan; 

b. Elevation of sign (indicate size, total heigh~ height between bottom of sign 
and ground, color, materials, means of illumination; 

On-building sign; 

a. Building elevation with location of sign (indicating size, color, materials 



~ 3-97 

and means of illumination); 

b. Plot plan showing location of signs on building in relation to adjoining 
property." 

Finding 7: There will be no new signs. 

COMMENTS: 

7 

1. David Hill, County Public Works Director, has no objection to approval of the request as 
submitted. 

2. Dennis L. Olmstead, Petroleum Engineer, DOGAMI, has no objection to approval of 
the request as submitted. 

3. Jane Estes, Permit Specialist, ODOT District 2A, commented, "NW Natural Gas 
required to contact this office@ 229-5002 for permit to go under Nehalem Highway .. ." 

4. Rich Morse, County Building Official, has no objection to approval of the request as 
submitted. 

5. Dave Crawford, Chief, Mist-Birkenfeld Rural Fire Protection District, is • ... confident that 
the project has adequate personal safety features and ... presents no unreasonable fire 
hazards." 

6. Larry Potter, Natural Resources Coordinator. Clatsop and Columbia Counties, Oregon 
State Lands, has no objection to approval of the request as submitted, and commented, 
·1 have been working with NW Gas for a year now to help address all their concerns 
and needs as far as state lands and waters of the state are concerned. As of this date, 
they have complied with all state rules and guidelines. Their cooperation is admirable. 
They still will need to acquire a lease from DSL and have submitted needed information 
to do so." 

No other comments have been received from government agencies or nearby property owners 
as of the date of this staff report (February 19, 1997). 

CONCLUSION AND RECOMMENDATION: 

t 1sed on the above findings, staff recommends APPROVAL of this request, with the following 
~nditions: 

1-22-97 
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1. Applicants shall provide Land Development Services with drawings showing the final 
locations of all wells and pipelines as constructed. 
r<•C.' ~ COV"-~t(vL\-\c:t-'\ 1 d..Ot"',,.....~......._\-c;..hcv-. 

2. ), Applicants shall submit plans for avoidi • restoring or mitigating any wetlands crossed 
by the pipelines. or shall provid from the Oregon Division of State Lands1 that 
all DSL's requirements have been met regarding wetlands in the area. / £.---'•, 1 

, ()I~ \J 

f•<: \."'I<;.; I'•:'.) 
( Ov""c_: \ 

N2l!!;. ORS 671.025 requires that the plans and specifications for certain buildings in Oregon must 
have the stamp on them of a registered architect or registered professional engineer. Exceptions are 
(ORS 671.030(2): 

1. Single family residential buildings. 
2. Farm buildings. 
3. Accessory buildings to single family residences and farm buildings. 
4. Buildings of 4,000 sq.ft. or less ground area. 
5. Buildings with an interior height of 20' or less (top surface of lowest floor to highest 

interior overhead finish). 
6. Non-structural alterations or repairs to a building. 

\.,he structures proposed in this application do not appear to be subject to _ORS 671.025. 

pw 

1-22-97 



12-·26-1996 8, 58AM FR~ ca.... CO. LAf\O DEV. 503 366 390?- P.8 

• 

COLUMBIA COUNTY 

LAND DEVELOPMENT SERVICES 

Sf. Htu:NS. OlltGl>l 970$1 

General App' n. File NoJ:>R 3-97 

GENERAL LAND USE PERMIT APPLICATION 
lYPE OF PERMIT: Zone Change __ Temporary Permit 

X Site Design Review Resource Management Plan 

Other=-------------------------------

APPLICANT: Name: Northwest Natural Gas Company (Attn: Carla Kelley) 

Mailing address: 220 NW second Avenue, Portland oR- 97209 

Phone No.: Office (5031721-2441 
,. 

Home._....Ju.e~----....,,.--

Ate you the __ _,property owner? ___ own.er's agent? 

PROPERTY OWNER:. __ same as above, OR: 

x Permittee and/or Lessee 
of all affected owners 

Name: _ __::•.:le.:a.:•:.;•:....:••.:•:....:P.:r.:ope~r:..:t:oy....::.own~e;.;d:....:l.:is:.t:_::i::;n:..:;Exh;;:;;i::;b::i.:t..;3:...::o::f_a::;t:::t:::a:::c"he:::d::..· ..:a,.pp,.lo:i:::' c:.::a:.::t=io:::n,,.,'--
authorizing lease language in EXhibit 4, and signed consent forms 

in Exhibit 5 • 
Mailing Address:·---------------------------

PROPERTYAOORESS(Wassigned}:. __________________ _ 

TAX ACCOUNT NO.: See atta@ed &rhihi t 23 Ac:res: 1290 Zoning:. _ _.P~F=-~Zlj._ __ 

_sw..;.,/4_Se_c_ti_o_n_l_4"-,_1_ot __ 9_oo ___ Acres:._....;1;;;o __ Zoning: PA-38 

----------~Acres:. ____ Zoning:. ____ ~ 

· PRESENT USES: (farm, forest, bush, residential, etc.) 
\ l.B: 

Forest· 

Farm 

Tolal acres (must agree with above): 

Appmx;Aqes 
1290 

10 
:!' 
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~ General App'n. 

PROPOSED USES: 

Underground natural gas storage reservoir and related wells and pipeline 

facilities 

WATER SUPPLY: __ Private well __ Community system X N/A 

Name of community water system:. _________________ _ 

SEWAGE DISPOSAL SYSTEM: Subsurface Septic Community. Is the property 
approved for a subsurface sewage disposal system? Yes ___ N.o _x __ .Not Applicable 

CONTIGUOUS PROPERTY YOU OWN: (that is, all property you own with property lines touching 
the property lines of this parcel): 

Tax Account No. Acres . Co-owners Cif any! 

2501 N 12.23 (Miller Station) 

CERTIRCATION: 
I hereby certify that all of the above statements, and au other documents submitted. are accurate and 
true to the best of my knowledge and belief. (\ ~ ' 

~ ~il~amnte~~~~~~c:::l~-li==~~ancl 
proposed struclUteS, location of septic tank and drainfteld, fann - formt areas. large natural featules 
(clilra. sn.ns. etc.). 
1111111111fff111111111111111111111111111111IIII111·111111111111111111111111111 

etanninq Depa1 b1rilnt Use OnlV 

· pate Rec'd •. _.:..1-_2..;;'6_--''l-'1 ___ P.C. Hearing Date: 8 / 8 / 'll 
Or:Adminiat!;:;;;::;a~tive=""~~----

Receipt No. \q31/ 
Zoning: l'F-1t,. I PA-~~ StaffMember: ~te.. LU:l.1°50YI , . . 

\...,. 11111 I I I I 11 I 11 ff I HI I I I I 11 I I I I I I I I I I I I I I I I I I I I I I I I It I I I I I I I I I I I I I 1'111 I I I I I I I I 



COLUMBIA COUNTY 
LAND DEVELOPMENT SERVICES 

COURTHOUSE 
ST. HELENS, OREGON 97051 

(503)397-1501 

FINAL ORDER and APPEAL INFORMATION 

Applicant: NW Natural Gas Company File Number: CU 2-97 

Planner: Pete Watson Notice Date: March 7, 1997 

Appeal Body: 
[ ] Planning Commission, for appeal of an administrative decision: file this appeal in the Land 

Development Services office, ground floor, Courthouse Annex, St. Helens, OR 97051; 
[X] Board of County Commissioners, for appeal of a Planning Commission decision; file this 

appeal in the Office of the County Clerk, Second Floor, Courthouse Annex, St. Helens, OR 
97051. 

Attached is the FINAL ORDER on the application listed above. This decision, or any part of it, or any 
condition attached to it, may be appealed to the Appeal Body noted above. 

i l\n appeal must be filed within 10 calendar days of the above Notice Date, the date this notice was 
'"''ailed to the applicant and to other persons entitled to notice. 

If an appeal js filed, and after notice is given according to state and county Jaws, a de novo (new) public 
hearing will be held by the Appeal Body at their earliest available regular meeting. All interested parties 
will have an opportunity to appear and be heard. 

If an appeal is not filed, this decision will become fina\ 10 days after the above Notice Date. 

Until the appeal period expires, the applicant may not take action on the application. 

PLEASE NOTE: An appeal may be filed only by persons who have legal "standing". Please see 
Columbia County Zoning Ordinance Section 1700, ORS §197.763, and/or consult your attorney to be 
sure you have standing before appealing this decision. We regret we cannot give you a definition of 
"standing" since it is a legal matter which changes from time to time. 

If you wish, you may file an appeal now and determine later if you have standing. However, your appeal 
fee might not be refunded if it is later determined that you did not have standing and your appeal is 
denied on those grounds. 

If any of the above is not clear, or you have questions or require additional information, please contact 
~he Planner listed above at (503) 397-1501, or FAX to their attention at (503) 366-3902. 

RECEIVED 
STOEL RIVES LLP 

By r!Ar ?1·/o.'11 



BEFORE THE PLANNING COMMISSION 
COLUMBIA COUNTY, STATE OF OREGON 

Conditional Use Pennit CU 2-97 

In the Matter of the Application of Northwest Natural ) 
Gas Company for a Conditional Use Permit in the ) 
Primary Forest and Primary Agriculture Zones ) 

Final Order CU 2-97 

This matter came before the Columbia County Planning Commission on the application of Northwest 
Natural Gas Company for a Conditional Use Permit to allow the construction and operation of an 
underground storage reservoir and up to 16 gas wells on 4 well sites in the Mist Gas Storage Area, 
which includes the Calvin Creek Gas Field, and twin 8" and 16" pipelines to the Miller Station, in the 
PA-38 and PF-76 Zones. 

The subject properties are located southwest, west and northwest of Mist and are described on the 
Assessor's records as Tax Account Numbers 6500-000-02500, 02501, 02600, 04500, 04600, 04900, 
and 05000; 6514-000-00100 and 00900; 6515-000-00100, 00200, and 00500; and 6523-000-00500. 

A public hearing was held on March 3, 1997. The Planning Commission heard testimony from the 
applicant and all interested parties, and considered all written materials submitted and the Planning 

\.,.~ommission staff report. 

The Planning Commission hereby adopts the findings and conclusions in the attached Staff Report 
dated February 19, 1997, and orders this application for a Conditional Use Permit APPROVED with 
the following conditions: 

1. Applicants shall provide Land Development Services with drawings showing the final 
locations of all wells and pipelines as constructed. 

2. Prior to construction, applicants shall submit plans for avoiding, restoring or mitigating 
any wetlands crossed by the pipelines, or shall provide documentation from the Oregon 
Division of State Lands or the Oregon Energy Facility Siting Council that all DSL's 
requirements have been met regarding wetlands in the area. 

COLUMBIA CJlUNTY PLANNING C/· . MISSION : 1;1 /'/;/~ 1 

l
,; /· ,.·1 
' ',· ,' f --.,f. _ 

l/v 1/c-,{y:/10 r~ 
DATE JEFFREYVANNATIA, CHAIRMAN 

' -

3-4-97 
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COLUMBIA COUNTY 
LAND DEVELOPMENT SERVICES 

COURTHOUSE 
ST_ HELENS, OREGON 97051 

(503)397-1501 

FINAL ORDER and APPEAL INFORMATION 

Applicant: NW Natural Gas Company File Number: DR 3-97 

Planner: Pete Watson Notice Date: March 7, 1997 

Appeal Body: 
[ ] Planning Commission, for appeal of an administrative decision; file this appeal in the Land 

Development Services office, ground floor, Courthouse Annex, St. Helens, OR 97051; 
[X) Board of County Commissioners, for appeal of a Planning Commission decision; file this 

appeal in the Office of the County Clerk, Second Floor, Courthouse Annex, Sl Helens, OR 
97051. 

Attached is the FINAL ORDER on the application listed above. This decision, or any part of it, or any 
condition attached to it, may be appealed to the Appeal Body noted above. 

I. "-~ appeal must be filed within 1 O calendar days of the above Notice Date. the date this notice was 
~iled to the applicant and to other persons entitled to notice. 

If an appeal is filed, and after notice is given according to state and county laws, a de novo (new) public 
hearing will be held by the Appeal Body at their earliest available regular meeting. All interested parties 
will have an opportunity to appear and be heard. 

If an appeal is not filed, this decision will become final 10 days after the above Notice Date. 

Until the appeal period expires, the applicant may not take action on the application. 

PLEASE NOTE: An appeal may be filed only by persons who have legal "standing". Please see 
Columbia County Zoning Ordinance Section 1700, ORS §197.763, and/or consult your attorney to be 
sure you have standing before appealing this decision. We regret we cannot give you a definition of 
"standing" since it is a legal matter which changes from time to time. 

If you wish, you may file an appeal now and determine later if you have standing. However, your appeal 
fee might not be refunded if it is later determined that you did not have standing and your appeal is 
denied on those grounds. 

If any of the above is not clear, or you have questions or require additional information, please contact 
the Planner listed above at (503) 397-1501, or FAX to their attention at (503) 366-3902. 

'-' 
RECEIVED 

STOEL RIVES LLP 
By C1~-r 3-/()-97 



BEFORE THE PLANNING COMMISSION 
COLUMBIA COUNTY, STATE OF OREGON 

Stte Design Review 3-97 

In the Matter of the Application of Northwest Natural ) 
Gas Company for a Site Design Review in the ) 
Primary Forest and Primary Agriculture Zones ) 

Final Order DR 3-97 

This matter came before the Columbia County Planning Commission on the application of Northwest 
Natural Gas Company for a Site Design Review to allow the construction and operation of an 
underground storage reservoir and up to 16 gas wells on 4 well sites in the Mist Gas Storage Area, 
which includes the Calvin Creek Gas Field, and twin 8" and 16" pipelines to the Miller Station, in the 
PA-38 and PF-76 Zones. 

The subject properties are located southwest, west and northwest of Mist and are described on the 
Assesso~s records as Tax Account Numbers 6500-000-02500, 02501, 02600, 04500, 04600, 04900, 
and 05000; 6514-000-00100 and 00900; 6515-000-00100, 00200, and 00500; and 6523-000-00500. 

A public hearing was held on March 3, 1997. The Planning Commission heard testimony from the 
applicant and all interested parties, and considered all written materials submitted and the Planning 

'9.;ommission staff report. 

The Planning Commission hereby adopts the findings and conclusions in the attached Staff Report 
dated February 19, 1997, and orders this application for a Site Design Review APPROVED with the 
following condmons: 

1. Applicants shall provide Land Development Services with drawings showing the final 
locations of all wells and pipelines as constructed. 

2. Prior to construction, applicants shall submit plans for avoiding, restoring or mitigating 
any wetlands crossed by the pipelines, or shall provide documentation from the Oregon 
Division of State Lands or the Oregon Energy Facility Siting Council that all DSL's 
requirements have been met regarding wetlands in the area. 

COLUMB/IA COUNT,Y PLANNING

7
CO~l$SION 

·; . .. /,,,fl 
I i . /; . • I I : . ·;~ 
< C .. L · l'./J -' ~/( r:, 

DATE 

3-4-97 
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for 
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r0' DAMES & MOORE ' -- - - - . -- - - -
[-~-:;-.:i""f, A DAMES & MOORE GROUP COMPANY 

Mr. Michael Hayward 
Northwest Natural Gas 
220 N.W. Second Avenue 
Portland, OR 97209 

Dear Mr. Hayward: 

February 20, 1997 

500 Market Place Tow er 

2025 \st Avenue 
Se~ttle. Wa.1h1ngcon 98121 
206 72~ 0744 Tel 
20fi 7'27 3350 Fax 

Mist Underground Storage Project 
Environmental Studies Report 

Transmitted herewith are nine copies of the report covering the environmental studies we 
were tasked to conduct. The studies provide information and conclusions to be used in the 
EFSC permit amendment application and may also be useful for other permit or compliance 
purposes. Please call if there are questions or if additional information is needed. 

Sincerely, 
Dames & Moore 

A. David Every 
Project Manager 

Offices worklwtcle 
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Environmental Studies Report 
Mist Underground Storage Expansion Project 

Mist, Oregon 

This report is presented in five sections covering: Protected Areas; Fish and Wildlife 
Habitat; Threateoed and Endangered Species; Historical, Cultural, and An:haeological 
Resources; and Wetlands. Each section is written as a stand-alone document to address different 
permit issues or permits. 

1.0 PROTECTED AREAS 

With reference to OAR 345-22-040, the Mist Storage Expansion Project will not be 
located in or near any of the listed protected areas. (a) National Parks - more than 90 miles to 
Mt. Rainier. (b) National Monuments - more than 40 miles to Mt. St. Helens. (c) Wilderness 
Areas (designated or recommended) - more than 90 miles to Goat Rocks Wilderness. (d) 
National or State wildlife refuge - more than 20 miles to the nearest refuge on the Columbia 
River. (e) National coordination areas - none in the general area. (I) National and State fish 
hatcheries - none in the general area. (g) National Recreation and Scenic Areas - more than 50 
miles to the Columbia Gorge National Scenic Area. (b) State Parks and Waysides - none in the 
general area. (i) State Natural Heritage Areas - none in the general area. (j) State Estuarine 
Sanctuaries - more than 15 miles to the nearest one. (k) Scenic Waterways - none in the general 
area. (I) Experimental Rangeland Areas - none in the general area. (m) Agricultural 
Experiment Stations - none in the general area. (n) Research Forests - none in the general area. 
( o) Bl.M Areas of Critical Concern - none in the general area. (p) State Wildlife or 
Management Areas - none in the general area. 

The design, construction, and operation of the Mist Storage Expansion Project is not 
likely to result in any discernible adverse impact to any of the protected areas listed in (a) 
through (p) above. 

2.0 F1SH AND WILDLIFE HABITAT 

A site-specific biological resource investigation was initiated on February 4, 1997 with 
a field reconnaissance of the entire proposed pipeline corridor length by Dr. David Every, a 
Dames & Moore Senior Ecologist. Habitats have been mapped using aerial photographs and 
descnDed from the field observations during the field visit (See Figure 1). 

NonbWCI! Namral Gas 
Envirobmeutal Studies Report 
Mist, Oregon 

February 24, 1997 
DAMBS & MOORE 

WP\016\02114\043 



2.1 MAJOR ECOLOGICAL COMMUNITIES OR HABITATS 

The pipelines of the Mist underground storage expansion project will extend through five 

major ecological community or habitat types. Both ends of the project are in second growth 
conifer forest ranging in age from about 20 years to about 50 years. It also will go through two 

regenerating clearcut areas with trees 5 to 10 years old. On the hill on the south side of the 
Nehalem Valley, the pipeline will cross a stand of mixed conifer and deciduous forest. Through 

the Nehalem Valley it will traverse cultivated hay and pasture fields. The crossing of the 

Nehalem River will be by horizontal directional drilling, so no additional habitats will be 

affected at that point. On each side of the valley and in two other spots, wetlands will be 
crossed. Each of these habitat types is described below. 

2.1.1 Second Growth Conifer Forest 

Some of these forest stands are actually third generation rather than second from the 

original logging, as they clearly contain two generations of stumps. Douglas fir (Pseudotsuga 
menziesiz) is the dominant tree species, joined in much lower numbers by western red cedar 

(Thuja plicata), western hemlock (Tsuga heterophyl/a), and grand fir (Abies grandis). The 

dominant understory is variable, but includes salmonberry (Rubus spectabilis), salal (Gaultheria 

shallon), vine maple (Acer circinatum), long-leaved Oregon grape (Berberis nervosa), trailing 
blackberry (Rubus ursinus), deer fern (Blechnum spicant), and sword fern (Polystichum 

munitum). The canopy is closed, and the understory is sparse in the younger stands. In the 

older stands (up to 50 years) it appears that precommercial thinning has opened the canopy 
slightly, allowing better development of understory shrubs and herbs. The habitat is basically 

two layered or weakly three layered in structure, and there are very few remnant snags and 
downed logs as additional habitat structure components. 

2.1.2 Mixed Conifer/Decidaous Forest 

This stand is also a second-growth stand not more than about 50 years old. The 

dominant tree species include Douglas fir, bigleaf maple (Acer 111/Jcrophyllum), western red 

cedar, red alder (Alnus rubra), and western hemlock. The dominant understory species include 

the species listed for the second growth conifer stands with the addition of ocean spray 
(Holodiscus discolor). Many of the cedar and hemlock trees are younger than the overstory, 
forming a scattered tree layer below the mixed canopy. The understory shrub and herb layer 

is well developed, but not diverse. There are very few conifer snags, but a few of the deciduous 
trees are becoming decadent and developing smaller snags. 
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2.1. 3 Regenerating Clearcuts 

The more recent clearcut harvest areas are regenerating a forest cover dominated by 
Douglas fir with a scattering of other conifer species and deciduous species in places as in the 
older second growth stands. The trees are mostly 5 to 10 years old, and the understory bas 
more species than the older stands. Additional understory species include Himalayan and 
evergreen blackberries (Rubus discolor and R. laciniatus), blackcap (Rubus leucodennis), 
bracken fem (Pteridium aquilinum), fireweed (Epilobium angustifolium), and bleeding bean 
(J)icentra fomwsa). The canopy is not closed and the habitat has a rather open appearance. 
Scattered remnant tall stumps are visible. Logging roads remain as open corridors. 

2.1.4 Farmed Hay and Pasture 

The farmed areas crossed in the Nehalem Valley are dominated by grasses (mostly 
introduced species). Species include smooth brome (Bromus inermis), tall fescue (Festuca 
arundinacea), Kentucky bluegrass (Poa pratensiJ), peretutial rye (Lolium perenne), and redtop 
(Agrostis alba). Scattered weeds common to agricultural areas also occur. Fence rows are 
generally devoid of shrubs and trees, and there is very little habitat diversity. 

2.1.5 Nehalem River (Not affected by project) 

The river is an undanuned anadromous fish stream. At the crossing location, the banks 
are valley alluvium of a sandy texture, and the stream bottom is bedrock. The shores have 
willows (Salix sitchensis) as dominants, providing some instream cover. 

2.1. 6 Small Tributary Streams 

One small unnamed tributary of the Nehalem River will be crossed in the valley south 
of the river. The crossing is in a heavily used pasture, and the stream is severely affected by 
the cattle. At the crossing point there is no instream cover, the banks and stream substrate are 
mostly trampled soil with a few blackberry bushes back from the stream edge, and a farm road 
with a small culvert crosses slightly downstream. A second, smaller tributary is crossed on the 
plateau south of the river valley. Its channel is one to rwo feet across, the water depth is up to 
eight inches, and the substrate is sandy clay soil. The crossing is within 100 yards of the 
headwaters where the stream seeps from a wetland. A similar sized tributary of Calvin Creek 
will be crossed just upstream of Barnhardt Road. The culvert where the tributary goes under 
the road is perched three or four feet above the level of Calvin Creek. 
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2.1. 7 Wetlands 

Most of the wetlands crossed by the pipelines are palustrine emergent wetlands that have 
been severely affected by man's activities. One bas a logging road through its length and is 
dominated by common or soft rush (Juncus ef!usus). Another is in a pasture and is dominated 
by creeping bunercup (Ranunculus repens) and redtop grass. )ne is in a hay field dominated by 
the hay grass species. 

One wetland, located north of the hay field and Highway 202, is part of a larger wetland 
complex with at least three types of cover. At the location of the crossing, the wetland is 
dominated by slough sedge (Cara obnupta) and bas standing water seasonally. One edge is 
shrub dominated, the main shrub species being ninebark (Plrysocarpus capitatus). Elsewhere 

in the wetland complex (outside the construction corridor) parts are dominated by willows (Salix 
lasiandra and S. sitchensis). This wetland is already crossed by one gas pipeline at the proposed 
crossing location, which was installed about 10 years or more ago. The vegetative cover has 
completely recovered, leaving no sign of the earlier disturbance. There is also an adjacent 
access road that crosses the wetland using a culvert to pass the water flow in the wetland. This 

wetland appears to be excellent habitat for amphibians and birds. 

2.2 HABITAT CATEGORIES 

The habitat categories assigned here are based on professional judgement considering the 
common wildlife and fish species likely to use those habitats. Evaluation species have not been 
formally selected. The habitat categories for each of the described habitats are: 

• Second growth conifer forest - These areas would be Category 4, low value, 
because they are on private timber land as tree farms. They have bad and will 

continue to have the habitat value severely affected by timber harvest activities. 

• Second growth mixed conifer/deciduous forest - These areas would be the same 

category as the second growth conifer forest for the same reasons. 

• Regenerating clearcuts - These areas would be the same category as the second 
growth conifer forest for the same reasons. 

• Farmed hay and pasture - These areas would clearly be Category 4, low habitat 
value. 
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• Nehalem River - This habitat would be Category 2 or Category I (if the coho 

salmon or steclhead become listed as threatened). 

• Small tributaries - These habitats would be Category 4 because of the degraded 

nature and/or blockage to fiBh passage. 

• Wetlands - All of the affected wetlands except the large one north of Highway 
202 and the hay field are degraded and would be Category 4. The large wetland 

would be a Category 2 habitat. 

2.3 POTENTIALLY AFFECTED FISH AND WILDUFE SPECIES 

The wildlife species that use the habitats that will be affected are the common species of 
the coastal region of Oregon. Large mammals include elk and black-tailed deer. Coyotes are 
a common predator, joined by weasels and mink. River otters may occur in the vicinity. The 

small mammal compliment includes red squirrels, deer mice, jumping mice, Bhrews, moles, 

voles and other small rodents. Birds include red-tailed hawks, crows, robins, song sparrows, 

chickadees, and a wide assortment of species that occupy forest habitats. 

Fish species in the Nehalem River and its tributaries include coho salmon, steelhead, sea

run cutthroat trout, and likely several less notable species, such as sculpins, suckers, and brook 

lamprey. 

2.4 POTENTIAL IMPACTS 

Impacts to upland forested habitats will include the removal of vegetative cover and 

temporary disturbance of the soil in the trench and of the adjacent surface from movement of 

construction equipment. The vegetation cover will be allowed/encouraged to grow back in all 
of the construction corridor except the area directly over the pipes, which must be kept open for 

visual inspections. Thus the impact to forested habitat in the part of the corridor not containing 

the pipes will be temporary, and the habitat value would be gradually restored over time to the 
level allowed in a tree farm operation. In the area directly over the pipes (e.g. up to 30 feet) 

trees will be discouraged, but other vegetation will be encouraged to prevent erosion and provide 
some habitat value. 

In farmed areas, the surface will be restored, and the land will be allowed to be farmed 
as before. In this case, the impacts are small and very short term. 
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No impacts will occur to the Nehalem River because the crossing will be by horizontal 

directional drilling. The impacts to tributaries will be very small because crossings will be done 

during the low flow period, and the stream bed and banks will be restored quickly. None of the 

tributaries are particularly sensitive at the crossing locations. 

Impacts to wetlands will be short term because the wetlands will be restored soon after 
construction is complete. Best management practices will be used during construction to 
minimize impacts, including separating the upper 6 to 12 inches of topsoil from the rest of the 
trench spoils and putting it back in the top of the trench, using filtering materials to remove 
sediment from any water pumped from the trench during construction before returning it to the 
wetland, and minimizing the amount of time and area that equipment is in the wetland. 

2.5 MITIGATION MEASURES AND COMPLIANCE WITH GOA! SAND STANDARDS 

Category 2 or I habitat at the Nehalem River will have impacts avoided by directionally 
drilling for the crossing. This is in compliance with the goal of no loss of either habitat units 

or habitat value. 

Category 2 habitat at the largest wetland will have impacts minimi7.ed during construction 
by placing the pipes as close together as possible, constructing during the driest time of year, 

separating and returning topsoil to the trench backfill surface, being careful not to change the 

hydrology of the wetland, and staying out of the rest of the wetland. The habitat will be 

restored as construction is completed. Within one or two growing seasons the wetland should 

be functionally the same as before construction. This also complies with the mitigation goals 
of no loss of either habitat units or habitat value. 

The remaining affected habitats are Category 4. The losses will be minimized and the 

habitats restored to the extent possible. This complies with the mitigation goals and standards 

for the category. 

3.0 THREATENED AND ENDANGERED SPECIES 

In addition to fulfilling the requirements of the EFSC permit amendment application, this 

report can serve as a Biological Evaluation for the purposes of consultation under Section 7 of 
the Endangered Species Act. 
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3.1 THE PROPOSED ACTIONS 

The 1997 Mist Storage Expansion Project will construct about 2.5 miles of double 16-
inch high pressure gas pipelines extending generally south from the Miller Station in Section 11, 
Township 6 North, Range 5 West going through Sections 11, 14, 15, and into 23. The two 16-
inch pipes will be installed in separate trenches 10 feet apart or in a common trench about seven 
feet wide. The crossing of the Nehalem River will be by horizontal directional drilling under 
the river. From the southern terminus of the 16-inch lines, 8-inch gathering lines will extend 
about a mile west and south in Section 22 to connect with the wells. Where two 8-inch lines 
are together, they will also be 10 feet apart in separate ttenches or in a common ttench to the 
point where they diverge to different wells. The construction corridor will be 80 feet wide to 
accommodate the construction equipment, pipe stringing, spoil piles and other ttench materials, 
and access. Two to four new well pads will also be constructed. 

3.2 ENVIRONMENTAL SETTING 

The route goes through conifer regrowth areas with ttees from 5 to 25 years old, through 
two stands of 40 to 50 year old conifers, and one stand of 40 to 50 year old mixed conifer and 
deciduous forest. The area is privately owned forest land that has evidence (stumps) of being 

harvested twice. The route also crosses agricultural lands (hay and pasture) in the Nehalem 
valley on each side of the Nehalem River. The directionally drilled crossing of the river will 
be from a pasture on one side of the river to a pasture on the other side. One small unnamed 
tributary of the Nehalem River will be crossed in the valley south of the river. The crossing is 
in a heavily used pasture, and the sttearn is severely affected by the cattle. At the crossing point 
there is no insttearn cover, the banks and stteam substrate are mostly trampled soil, and a farm 
road with a small culvert crosses slightly downstteam. A second, smaller tributary is crossed 
on the plateau south of the river valley. Its channel is one to two feet across, the water depth 
is up to eight inches, and the substrate is sandy clay soil. The crossing is within 100 yards of 

the headwaters where the sttearn seeps from a wetland. A similar sized tributary of Calvin 
Creek will be crossed just upsttearn of Barnhardt Road. The culvert where the tributary goes 
under the road is perched three or four feet above the level of Calvin Creek. Five wetlands are 
crossed, three of which have been substantially affected by agriculture or logging roads. One 
of the others is very small and adjacent to Barnhardt Road. The fifth is part of a larger system, 
but the crossing will be adjacent to an existing gas pipeline through a narrow part of the wetland 
that is primarily dominated by slough sedge (the vegetation completely recovered from the 
earlier pipeline installation). 
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3.3 AGENCY CONTACTS 

Information concerning threatened and endangered species and habitats was requested and 
received from the U.S. Fish and Wildlife Service, the National Marine Fisheries Service, and 
the Oregon Natural Heritage Program. Their letters of response are enclosed in Appendix A. 

3 .4 SPECIES ADDRESSED 

3.4.1 Listed Species 

Birds 
Aleutian Canada goose (Branta canadensis leucopareia) Threatened 
peregrine falcon (Falco peregrinus) Endangered 

bald eagle (Haliaeetus leucocephalus) Threatened 

northern spotted owl (Strbc occidentalis caurina) Threatened, with critical 

designated 
habitat 

Plants 

Nelson's checker-mallow (Sidalcea nelsoniona) Threatened 

3.4.2 Proposed Species 

Fish 

coho salmon (coastal) (Oncorhynchus kisutch) Proposed Threatened 

steelhead (Oregon coast) (Oncorhynchus mykiss) Proposed Threatened 

3.4.3 Species of Concern Also Considered 

Mammals 

white-footed vole (ArlJorimus albipes) 
Pacific fisher (Martes pennanti pacijica) 
long~ myotis (Myotis evotis) 
fringed myotis (Myotis thysanades) 
long-legged myotis (Myotis volans) 
Yuma myotis (Myotis yumanensis) 
Pacific western big~ bat (Plecotus townsendii townsendil) 
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Birds 

little willow flycatcher (Empidonax traillii brewsten) 

Amphibians and Reptiles 

tailed frog (Ascaphus true!) 

northwestern pond turtle (Clemmys mamwrata marmorata) 
northern red-legged frog (Rana aurora aurora) 

Fish 

Pacific lamprey (Lampreta tridentata) 

Plants 

tall bugbane (Cimicifuga elata) 

3. 4. 4 Species Accounts from the Literature 

Aleutian Capada Goog; (Branta canadensis leucopareia) 

Status: The Aleutian Canada goose is federally listed as threatened. It was downlisted 
from endangered to threatened status in 1990. 

Background Information: Aleutian Canada geese breed exclusively on a small number 
of the Aleutian Islands. They leave the breeding grounds in September to migrate to the west 
coast of the U.S. and south to California for wintering. During migration and on wintering 

grounds, the geese are commonly found in marshes, harvested agricultural fields, and on flood
irrigated and nonirrigated farm lands. They leave the wintering areas in April and migrate along 
the coast going north. 

Populations in Project area: The only likely babitat for the Aleutian Canada goose in the 
project area would be in the bay and pasture areas in the Nehalem valley bottom. These habitats 
are not ideal, and the likelihood of their being used by the geese is small. 

Peregrjpe Falcon (Falco peregrinus) 

Status: The American peregrine falcon is federally listed as endangered. 
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Background Information: The peregrine falcon is found across North America from 
northern Alaska and Canada south to southern Baja California, the coast of Sonora, and into 
Central and South America (AOU 1983). This species is an uncommon permanent resident in 
the state of Oregon and is generally seen as a migrant and winter visitor. It is more common 
along the Pacific Ocean and less common east of the Cascade Mountains (Larrison and 
Sonnenberg 1%8). 

The peregrine falcon is found in a variety of open habitats including, tundra, steppe, high 
mountainous areas, and open forested regions. They nest on cliffs and forage on birds which 
are caught on wing generally in open areas. Nesting normally occurs from March to June when 
3-4 eggs are laid in a nest the birds do not build (ferres 1991). Cliff ledges, tree branches, or 
other species' nests serve as nest sites. 

The reason for this species· decline is reproductive failure due to pesticide contamination. 
Nationwide population declines in the 1950's and 1960's appear to have been reversed in recent 
years due to a ban on DDT and related pesticides and reintroduction efforts including hacking 

programs in many major cities. 

Populations in Project area: Peregrine falcons could be brief visitors to the project area 
as they fly past during migration. There are no known nesting areas in the general area. 

Bald Eagle (Haliaeetus leucocephalus) 

Status: The bald eagle is listed as threatened by the FWS. 

Background Information: The bald eagle is found breeding from central Alaska south 
through Canada and in the United States from the west coast to the Florida Keys, south to 
Texas, Arizona, New Mexico and into Baja California (AOU 1983). Bald eagles occur in 
Oregon as residents near large waters west of the Cascade Mountains. (Rodrick and Milner 
1991). Birds wintering in Oregon are found along the major rivers. 

Habitat is primarily near seacoasts and rivers and lakes. The breeding habitats of this 
species include nest sites in large trees within a kilometer of water and free from disturbances 
(Johnsgard 1990). Perching habitat for wintering and nesting bald eagles consists of large trees 
and snags along rivers and streamS which provide food stocks for eagles, primarily in the form 
of anadromous and resident fish. Other important food items include waterfowl, rabbits, and 
carrion (FWS 1986). 
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Nesting birds build their large stick nest in mature or old growth trees, which may be 
used in successive years. Courtship and nesting in Oregon start around January or February. 

Eggs are laid in March or April with young hatching in April or May. The young fledge by 
mid-July but remain in the nest area for another month (Rodrick and Milner 1991). 

Threats to bald eagles include humao eocroachment, shooting, lead poisoning, and 
general habitat alteration. 

Populations in Project area: No bald eagle nests are known in the vicinity of the project. 
This heavily harvested timber area has few suitable nest trees. Wintering eagles are more likely 
along the Nehalem River. 

Northern Spotted Owl (Strix occidentalis caurina) 

Status: The northern spotted owl is federally listed as threatened with designated critical 
habitat. 

Background Information: Spotted owls occur in mountainous and humid coastal forests 
from southwestern British Columbia, south through western Washington and western Oregon, 
to southern California and possibly northern Baja California; and in the Rocky Mountains from 
southern Utah and southwestern Colorado, south to the mountains of Arizona, New Mexico, and 
western Texas, and south into northern and central Mexico (AOU 1983). 

This species is dependent on stands of mature and old-growth forest with a multi-layered 
canopy (Johnsgard 1988). Spotted owls occupy northern interior forests with a moderate to high 
canopy closure, a multi-layered multi-species canopy with large trees, a high degree of 
deformities in large trees, large snags, fallen trees and other debris on the ground, and open 
space below the canopy (Jackson et al. 1995). Spotted owls prey on forest species such as 
flying squirrels, wood rats, hares or rabbits, other small mammals, birds, and some reptiles and 
invertebrates (Johnsgard 1988). 

Spotted owls generally nest in tree cavities or on stick platfonns or other debris in old 
growth conifer trees. Resident owls start roosting near nesting territories in February or early 
March with actual egg laying occurring March to May (Terres 1991). Generally rwo eggs are 
laid and hatch about a month after being laid. 

The primary threat to this species is the loss of habitat from forest management practices 

(Johnsgard 1988). 

Northwest. Natural Gas 
Environmenta:l Studies Repon 
Mist. Oregon 12 

Fcbnwy 24, 1997 
D~&MOORE 

WP\016\02114\043 



Critical Habitat Units: Critical habitat units have been designated in Columbia County, 

but not in tbe immediate vicinity or tbe proposed project. 

Populations in Project area: Fewer !ban 50 pairs of spotted owls are known from western 
Oregon between Corvallis and tbe Columbia River. None are known from tbe vicinity and none 
are likely to occupy tbe project area because tbere is a complete lack of mature or old-growth 
forest stands witb tbe habitat characteristics needed by tbe species. 

Nelson's checker-mallow (Sidalcea nelsoniana) 

Status: Nelson's checker-mallow is federally listed as threatened. 

Background Information: The Nelson's checker-mallow is typically found in tbe 
grasslands of tbe nortbem Willamette Valley. One population was recently reported from 
southwestern Washington. It is found growing among tall grasses. Flowering occurs from late 
May through June. In 1979, only two small populations were known, but more and more have 
been discovered. Four to five new locations have been found each year for the last five years. 

Populations in Project area: No grassland habitats occur in tbe project area. Therefore, 
it is extremely unlikely !bat this species occurs tbere. 

Coho Salmon (coastal} (Oncorhynclws kisutch) 

Status: The coast coho salmon is proposed for federal listing as threatened. 

Background Information: Oregon coastal coho spawn primarily in November or 
December. The eggs incubate through tbe winter in tbe gravel of tbe stream and hatch in 1.5 
to 4 montbs, depending on stream temperature. The young emerge in 2 to 10 weeks after 
hatching and spend usually about one year in fresh water, seeking small tributaries and 
backwaters witb good cover and food availability. The spring following tbeir emergence from 
tbe gravel, Ibey make tbe transition to salt water where Ibey spend usually two years before 
returning to spawn. These stocks of coho have been declining in numbers for several years. 

Populations in Project area: Coho occurrence is expected in Calvin Creek and Lindgren 
Creek, and has been confirmed in Messing Creek and Lundgren. These tributaries of tbe 
Nehalem River bracket and include tbe project area. 
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Steelhead (Oregon coast) ( Oncorhynchus my kiss) 

Status: The Oregon coast steelhead is proposed for federal listing as threatened. 

Background Information: Steelhead typically migrate to marine waters after spending 2 
years in fresh water. They reside in marine waters for typically 2 or 3 years before returning 
to their natal stream to spawn as 4- or 5-year olds. Steelhead are capable of spawning more than 
once before they die, but it is rare for them to spawn more than twice. Spawning typically 
occurs between December and June. Eggs incubate for 1.5 to 4 months and the young emerge 
within a few weeks after hatching. 

Populations in Project area: Winter run steelhead occur in the Nehalem River in the area 
of the project. 

3.5 FJELD RECONNAISSANCE 

On February 4, 1997, the entire route was walked by Dr. David Every to look for 
evidence of use of the area by any of the species addressed in this report or any other species 
of note. Habitats were observed and compared with the habitat types expected to be used by the 
subject species. No evidence was found of any of the bird, mammal, or plant species or habitat 
suitable for them that would be affected by the Mist Storage project. Incidental visits to the 
project area by migratory species can not be ruled out, but such use of the area would not be 
affected by the project. 
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3. 6 CONCLUSIONS 

Listed Species: 

Aleutian Canada goose (Branta canadensis /eucopareia) Threatened 

Very unlikely to be affected. The Aleutian Canada goose passes through this area 
during spring and fall migration (generally April and October), and may use 
fields and wetlands as resting and feeding areas. The fields and wetlands in the 
project area that will be affected by construction of the pipeline and facilities are 
small and either near houses and farm buildings or near cover for potential 
predators, therefore, not likely to be attractive to the geese. Thus, pipeline 
construction, even if it occurs during migration time, would only make an already 
unattractive site less inviting to the geese. There are plenty of more attractive 
sites in the valley and elsewhere, so pipeline construction would not restrict the 
use of habitat in limited supply. 

peregrine falcon (Falco peregrinus) Endangered 

Very unlikely to be affected. It uses this area only in passing during migration 
if at all. No affected habitat offers either prey items in abundance or other 
habitat features of importance to migrating peregrine falcons. 

bald eagle (Ha/iaeetus leucocephalus) Threatened 

Very unlikely to be affected. No nests are in the near area, and migrating birds 
would not be there during construction. 

northern spotted owl (Strix occide111alis caurina) Threatened, with critical habitat 
designated 

Very unlikely to be affected. The forests in this area are young and not suitable 
for spotted owl nesting. The small amount of forest removed will not affect the 
spotted owl. 

Nelson's checker-mallow (Sida/cea nelsoniana) Threatened 

Very unlikely to be affected. No suitable habitat occurs in the corridor. 
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Proposed Species: 

coho salmon (coastal) (Oncorhynchus kisutch) Proposed Threatened 

Very unlikely to be affected. The Nehalem River will be crossed by directional 
drilling, and the small tributaries will be crossed during low flow and restored. 
One of the unnamed tributaries goes through an active cow pasture, and the 
stream has no instream cover for fish. The other tributaries are very small and 
have steep approaches to their confluence with the Nehalem River. They will 
probably be dry during the period of construction, and since the stream bed will 
be restored and protected from erosion, there will be very small or no effect on 
aquatic resources in the streams. 

steelhead (Oregon coast) (Oncorhynchus mykiss) Proposed Threatened 

Very unlikely to be affected. The Nehalem River will be crossed by directional 
drilling, and the small tributaries will be crossed during low flow and restored. 
One of the unnamed tributaries goes through an active cow pasture, and the 
stream has no instream cover for fish. The other tributaries are very small and 
have steep approaches to their confluence with the Nehalem River. They will 
probably be dry during the period of construction, and since the stream bed will 
be restored and protected from erosion, there will be very small or no effect on 
aquatic resources in the streams. 

Species of Concern Also Considered 

Mammals 

white-footed vole (Arborimus albipes) 

Very unlikely to be affected. In this already disturbed series of habitats, the 
temporary effects of the pipeline construction will be imperceptible. 

Pacific fisher (Manes pennanti pacifica) 

Very unlikely to be affected. In this already disturbed series of habitats, the 
temporary effects of the pipeline construction will be imperceptible. 

long-eared myotis (Myotis evotis) 
fringed myotis (Myotis thysonodes) 
long-legged myotis (Myotis volans) 
Yuma myotis (Myotis yumanensis) 
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Pacific western big-eared bat (Plecotus townsendii townsendi1) 

None of these bat species are likely to be affected. There is no ideal roosting 
habitat to be disturbed. and any incidental use of the existing habitats by bats will 
be unaffected by the project. 

little willow flycatcher (Empidonax trail/ii brewsten) 

Not likely to be affected if it occurs in the project area. The most likely habitat 
is along the river where directional drilling will avoid impacts. Construction 
would occur in late summer to fall, so no nesting activity would be disrupted. 

Amphibians and Reptiles 

tailed frog (Ascaphus true1) 

Will not be affected. No suitable habitat for this species will be affected by the 
project. 

northwestern pond turtle ( Clemmys marmorata marmorata) 

Will not be affected. No suitable habitat for this species will be affected by the 
project. 

northern red-legged frog (Rana aurora aurora) 

Suitable habitat for this species occurs along the Nehalem River and in one 
wetland complex that will be crossed by the pipeline. It is unlikely that any 
population of the species will be affected, since construction will occur in late 
summer to fall and reproduction will not be affected. 

Pacific lamprey (Lampreta tridentata) 

Will not be affected. The Nehalem River will be crossed by directional drilling, 
and the small tributaries will be crossed during low flow and restored. 

tall bug bane ( CimicifUga elata) 

Not likely to be affected. Habitat in the corridor is generally suitable, but has 
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undergone logging more than once. No indication of the species was found 
during field reconnaissance by a competent botanist in February, 1997. 

4.0 HISTORICAL, CULTURAL, AND ARCHAEOWGICAL RFSOURCES 

4. 1 PREHISTORY 

The proposed pipeline lies within the ethnographic territory of the Clatskanie, an 
Athapaskan speaking group which occupied the region of the upper Nehalem River. Relatively 
little is known of the prehistory of this region, a result of the complete lack of archaeological 
investigations in this territory (Leland Gilsen, State Historic Preservation Office, personal 
Communication 1997). This is in contrast to surrounding regions, including the Lower 
Columbia, Willamette Valley, and Oregon Coast, where significant numbers of investigations 
have been undertaken. While differences in environment and resource availability presumably 
resulted in some distinctions in prehistoric adaptations to these areas, given the proximity of the 
region to the Lower Columbia and Willamette Valley, as well as similarities in ethnographic use 
of the areas, prehistoric development of the project area likely has some parallels with the 
upland portions of these regions. 

Evidence of early occupation in northwestern Oregon is relatively scarce. Human use 
of the region likely dates to the paleoindian period of about 11,500 years ago, indicated by the 
presence of a small number of fluted projectile points found in western Oregon and Washington 
(Aikens 1993: 144). This point style is broadly interpreted to represent a widely dispersed 
hunting orientation present throughout western North America. Early sites that have been 
identified in the Lower Columbia River drainage and Willamette Valley appear to reflect such 
a hunting emphasis, which characterized the ancestral cultures of the southern Northwest Coast 
prior to about 6000 B.C. By 6000 B.C., however, diverging developmental trends become 
apparent (Pettigrew 1990:518). 

In the Lower Columbia region, signs of prehistoric human occupation are found primarily 
in a narrow lowland belt along the river. Because sea level rose between 8000 and 3000 B.C., 
sites located on the floodplain prior to about 3000 B.C. have likely been flooded and covered 
with alluvium. As a result, the earliest known sites are located well above the floodplain, in 
upland areas. In the Portland Basin, a well-documented cultural sequence does not begin until 
about 600 B.C., while in the vicinity of the Columbia Estuary the sequence has been pushed 
back to 6000 B.C. These chronologies document stylistic and functional changes in artifacts, 
but indicate that no fundamental changes in lifeways occurred during the final 3000 years of 
prehistory. Characteristic sites contain a wide variety of faunal remains, including salmon, as 
well as many kinds of bone and antler tools and specialized fishing implements. Large riverside 
settlements appear to have already been established by 4000 B.C., and a strong riverine 
orientation is indicated throughout this period (Pettigrew 1990:518-523). At what point Lower 
Columbia culture evolved to a pattern similar to that recorded at contact remains unknown, but 
the most basic, nonstylistic attributes, including a strong woodworking technology and a salmon· 
based economy, were in place by 1000 B.C., if not earlier (Pettigrew 1990:523). 

Early sites in the Willamette area are even rarer than on the Lower Columbia, with few 
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sites dated earlier than 5000-6000 B.C. After this time, however, the prehistoric record is fairly 
well dated. This evidence suggests that the basic economic patterns documented for 
ethnographic inhabitants was in place by about 1280 B.C. At least in the southern Willamette 
Valley, sites post-dating 1000 B. C. are commonly scattered across bottomlands, evidencing a 
dispersed settlement pattern in which small family groups used one or more base camps to take 
advantage of resources available in certain areas at certain times of the year. Excavated sites 
reveal a diversity of tools and features indicating a variety of economic activities, including the 
collection and processing of vegetable foods, and the hunting of birds and mammals. While this 
subsistence pattern appears to have remained relatively consistent over the past 3000 years, there 
is some evidence that in the protohistoric period, some groups became heavily oriented toward 
accumulation of wealth, a trait apparently derived from the cultures of the lower Columbia and 
Lower Klamath River areas (Pettigrew 1990:527-528). 

It is apparent, based on available archaeological evidence, that while the prehistoric 
cultures of the Lower Columbia and Willamette Valley descended from a common, hunting
based culture, the two areas eventually diverged as a result of differing economic opportunities. 
Immense salmon runs in the Columbia allowed the development of riverside nucleation and 
intensification of fishing activities, while the abundant but dispersed resources of the Willamette 
Basin encouraged a dispersed pattern of base camps or small villages and a more diverse array 
of economic activities (Pettigrew 1990:529). Prehistoric inhabitants of the upper Nehalem River 
drainage, however, would have been uniquely situated to take advantage of both of these 
resource bases, a pattern that characterized the ethnographic Clatskanie people. In the 
ethnohistoric period, however, the dispersed, upland resources were more commonly exploited, 
as access to the Columbia River was less certain. Such a pattern may also have characterized 
the prehistoric period. While the prehistory of the area has not been fully investigated, 
prehistoric adaptations were likely in place for the past several thousand years, as evident in 
surrounding areas. Aboriginal peoples likely followed a seasonal subsistence cycle as was 
present throughout the Northwest (Aikens 1993:140-141). From early spring through fall, 
village members would disperse to small temporary camps near resource areas to obtain and 
process stores for winter. It was at this time that fishing sites on the Columbia and other rivers 
and streams would have been visited, access permitting. Hunting and gathering of roots, berries, 
and other vegetable products would have occurred in the uplands. In late fall through winter, 
populations reassembled at the village sites, with limited hunting, fishing and collecting practiced 
to supplement stored foods. Village sites were likely located in Nehalem Valley and other 
protected areas of the upland territory. 

4.2 ETI!NOGRAPHY 

Early in the nineteenth century, this region of Oregon was occupied by the Clatskanie, 
members of the Athapaskan language family. The Clatskanie lived south of the Columbia River 
and occupied a territory that included the extensive upper Nehalem River drainage and the 
headwatcn of the Klaskanine and Clatskanie rivers. They may have occasionally occupied the 
shore of the Columbia River at the mouth of the Clatskanie River, and may have seasonally 
visited the Portland Basin at Scappoose Creek. Except for this small foothold on the Columbia, 
the Clatskanie primarily Jived in the upland valleys, where salmon runs were fewer. Their 
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territory consisted of dense forest with small, scattered praries, where deer, elk, and edible roots 
and berries were abundant (Krauss 1990:530). 

The name of the Clatskanie, also Tiatskanai, originates from a Chinookan term for '"those 
of the region of small oaks", in reference to a location in the Nehalem Valley. Due to early 
contact and rapid decimation, no detailed information is available for the Clatskanie. It is known 
that they followed a hunting and gathering way of life, primarily centered in the uplands of their 
territory although the lower reaches of the Clatskanie River were seasonally fished for salmon. 
They subsisted on game, berries, and roots, and lived in lodges constructed of split cedar poles 
covered with bark and furnished with rush mats; spears, traps, and weirs were used for fishing 
(Krauss 1990:530-531). Differences in resources availability between the uplands and the 
Columbia River lowlands promoted trade, primarily with the Chinookans living along the river. 
The Clatskanie also occasionally intermarried with the Chinook, as well as with Salishans farther 
to the north. Trade did not preclude conflict, however, as there are some stories of raids 
between these groups as well (Krause 1990:530-531). 

Early relations between the Clatskanie and Euroamericans are also marked by conflict. 
Accounts of violence begin immediately after the establishment of Fort Astoria in 1811, leading 
to a rapid decline in the population of the Clatskanie. Although early population estimates are 
not available, an estimate of 175 persons was produced in 1825. The group was further 
weakened by the epidemics that ravaged the area in the 1830s. By 1841, available records 
indicate that fewer than 100 Clatskanie remained. In 1851, only eight adults of this group 
participated in the signing of a treaty at Tansy Point, Oregon, and in 1857 an Indian agent 
reported a total population of eight individuals. After this date, the Clatskanie largely disappear 
from recorded history (Krauss 1990:531). 

4.3 HISTORY 

Initial contact between the lndian inhabitants and Euroamericans came as a result of 
exploration by sea. The Spanish were the first to arrive in the early 1770s, exploring the lands 
north of her California colonies. The first significant landfall, however, occurred in 1775, 
during James Cook's third voyage to the Pacific. Cook landed on the central coast of Oregon 
and his crew acquired a number of furs in exchange got buttons, kettles; files, and other goods. 
They later learned that these furs were worth a fortune in the Orient, establishing the basis for 
the maritime fur trade. Tales of the wealth of available furs spread through Europe and 
launched an intense competition that would bring dozens of ships to the Northwest (Beckham 
et al. 1981:188-189). 

Initiation of the maritime trade to the Northwest had a direct and immediate effect on the 
aboriginal peoples of the area. Traders introduced a wealth of trade goods, including metal 
tools, cotton and wool, glass beads, liquor, and eventually firearms, resulting in major impacts 
on technology and the distribution of wealth. In addition, the traders introduced virulent new 
diseases, such as smallpox, tuberculosis, and measles. Between the 1780s and the I810s, 
virtually all of the inhabitants of the coastal zone of the Pacific Northwest were effected by these 
changes (Beckham et al. 1981: 189-190). 
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During this same period, the United States grew increasingly interested in the Northwest, 
particularly following the 1803 purchase of the Louisiana Territory from France. Soon 
thereafter, Jefferson dispatched the Lewis and Clark expedition to find a route across the Rocky 
Mountains to the Pacific coast. In November, 1805, the party passed the mouth of the 
Willamette River on their way down the Columbia, wintering in the vicinity of Astoria. The 
reports of Lewis and Clark, together with the discoveries of the maritime explorers and fur 
traders, attracte.d the interest of a number of east coast investors. In 1810, Nathan Winship of 
Boston attempted to establish a trading post and fort near Oak Point, on the lower Columbia 
estuary, but was forced out by flooding and hostile Indians. John Jacob Astor was more 
successful the following year, when Astoria was founded. Within a year, parties from this 
settlement were sent out to begin exploration of the inland Northwest. Competition arrived in 
January, 1813, when representatives of a rival Canadian firm, the Northwest Company, arrived 
in Astoria with news of war between the United States and Great Britain. The Astorians sold 
out to the Northwest Company, leading to several decades of dominance by the British in the 
Northwest. Over the next several years, members of the Northwest Company trapped and 
traded throughout the Willamette Valley and adjacent regions, activities which were continued 
after merging with the Hudson's Bay Company in 1821 (Beckham et al. 1981:191-193). 

During the 1820s, retired members of the fur trading companies began to take up 
subsistence living in the northern Willamette Valley, often settling down with their Indian wives 
and children. Settlements began to spread to adjacent regions in the 1830s and early 1840s, 
augmented by the arrival of groups of Methodist missionaries. Rumors of fertile land quickly 
spread to the United States and a tide of overland immigration soon began. 

Settlers arriving in the Northwest primarily settled in the lower grasslands and prairies. 
Forested lands and higher elevations, such as the project area, were often not inhabited until the 
1870s or later, largely due to the availability of thousands of acres of unclaimed prairie which 
made forest clearing unnecessary (Beckham et al. 1981:224-225). As populations grew, 
however, the need for timber and other resources increased, spurred by the discovery of gold 
in southern Oregon in 1852. Settlements, mills, and other establishments began spreading to 
areas previously unoccupied by Euroamericans, and remaining Native populations were rapidly 
displaced to reservations (Beckham 1991:182; Beckham et al. 1981:224-227). 

Within the next two to three decades, northwestern Oregon underwent constant change. 
The 1870s saw development of efficient transportation routes over rail and water, marked by the 
beginnings of construction of a railroad connection to California, the Oregon and California 
Railroad; and both rail and steamship traffic on the Columbia River, under the Oregon Steam 
Navigation Company (Winther 1950:293-300). 

Agricultural and timber interests profited handsomely from these improvements, as 
transporting goods to distant markets became feasible. By the tum of the twentieth century, 
logging and lumbering were firmly established as major elements of the area's economy. Local 
logging railroads were established to haul logs to sawmills, enabling timber companies to tap 
areas which were previously not readily accessible, as well as providing essential links tying 
local economies to world markets. By the 1930s, however, these systems had largely been 
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replaced by the availability of heavy trucks and an expanding system of logging roads. The 
network of roads that surrounds the current project area, as well as the presence of small, 
relatively isolated communities like Mist, Swedetown, Vernonia, and Birkenfeld, attest to the 
importance of the timber industry in this area. Lifeways resulting from this industry remained 
important for decades and continue to dominate this and similar rural areas of northwestern 
Oregon. 

4.4 PREVIOUS RESEARCH IN THE PROJECT VICINITY 

To detennine the extent of previous research in the project area, a record search was 
conducted at the State Historic Preservation Office, Salem, Oregon, on January 29, 1997. This 
search indica~e<l that no extensive archaeological investigations have been conducted in this 
region of Oregon. More specifically, no archaeological inventories have been conducted within 
a one-half mile radius of the project area. As a result, no previously recorded archaeological 
sites are known in the immediate area. In general, given the terrain and environment of the 
project area, overall archaeological sensitivity appears low. Three archaeological sites, however, 
were re.corded approximately one mile east of the project, in conjunction with a survey 
conducted for the Mist pipeline. These sites, all consisting of prehistoric artifact scatters, lie 
east of and adjacent to the Nehalem River. No subsurface testing was conducted at these sites, 
so the extent of the cultural deposits remains unknown. The presence of these sites, however, 
suggests that the lands adjacent to the Nehalem River should be considered sensitive. 

4,5 METHODOLOGY 

Archaeological inventory of the proposed pipeline routes was completed on February 4, 
1997, in conjunction with a wetlands survey of the route. Inventory was conducted by a single 
archaeologist walking the approximate center of the proposed pipeline corridors. Vegetation 
along much of the route consists of dense forest, resulting in poor ground visibility. To enhance 
visibility, trowel scrapings were conducted in areas of higher potential sensitivity, particularly 
close to the Nehalem River crossing. In addition, cut banks, tree falls, and other areas of 
exposed soil were closely examined. With the exception of numerous springboard-cut tree 
stumps (observed in the eastern half of section 22 and the western half of section 23, T6N, 
R5W), indicative of early twentieth century logging, no cultural resources were identified within 
the project area. 

4,6 RESULTS AND RECOMMENPATIONS 

As noted above, no significant cultural resources were identified during an inventory of 
the proposed pipeline corridors. Although ground visibility was generally poor, most of the 
proposed pipeline routes lie within an area of low archaeological sensitivity. Exceptions to this 
are the terraces north and south of the Nehalem River, where grading and excavation are 
proposed to facilitate boring under the river for the pipeline crossing. No archaeological 
resources were observed in these areas, currently consisting ofpastureland, but sensitivity should 
be considered moderate to high. Archaeological sites have been recorded in similar settings 
upriver from Mist, just west of the project area. To allow for the potential for undiscovered 
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resources in this area, it is recommended that all grading and excavating activities associated 
with the boring operation be monitored by a qualified archaeologist. Should any artifacts or 
other cultural materials be identified during monitoring, all ground-disturbing activities should 
cease until the archaeologist can evaluate their potential significance. If determined significant, 
recommendations for mitigation would be made. Mitigation measures could include avoidance 
or data recovery. 

5-0 WETLANDS 

5.1 THE PROPOSED ACTIONS 

The 1997 Mist Storage Expansion Project will construct about 2.5 miles of double 16-
inch high pressure gas pipelines extending generally south from the Miller Station in Section 11, 
Township 6 North, Range 5 West going through Sections 11, 14, 15, and into 23. The two 16-
inch pipes will be installed in separate trenches 10 feet apart or in a common trench about seven 
feet wide. The crossing of the Nehalem River will be by horizontal directional drilling under 
the river. From the southern terminus of the 16-inch lines, 8-inch gathering lines will extend 
about a mile west and south in Section 22 to connect with the wells. Where two 8-inch lines 
are together, they will also be 10 feet apart in separate trenches or in a common trench to the 
point where they diverge to different wells. The construction corridor will be 80 feet wide to 
accommodate the construction equipment, pipe stringing, spoil piles and other trench materials, 
and access. Two to four new well pads will also be constructed. 

The pipelines of the Mist underground storage expansion project will extend through five 
major ecological community types. Both ends of the project are in second growth conifer forest 
ranging in age from about 20 years to about 50 years. It also will go through two regenerating 
clearcut areas with trees 5 to 10 years old. On the hill on the south side of the Nehalem Valley, 
the pipeline will cross a stand of mixed conifer and deciduous forest. Through the Nehalem 
Valley it will traverse cultivated hay and pasture fields. On each side of the valley and in two 
other spots, wetlands will be crossed. 

5,2 WEILAND INVENTORY 

On February 4, 1997, a wetland biologist (David Every) walked the entire length of the 
route to identify all wetlands and streams that would be affected by the pipeline. A 200-foot 
wide corridor was checked in case small route adjustments are needed before construction. 
Areas were recogniz.ed as wetlands if they contained evidence of hydrophytic vegetation, hydric 
soils, and wetland hydrology. Any watercourse with a defined channel was recognized as a 
stream. 

Five areas of wetland were found in the corridor. One is adjacent to Burkhardt Road and 
was probably created or enlarged when the road was built. It is about 0.05 acre in size and 
dominated by small willows. It may or may not be filled by a well pad that is being considered 
for that general location. 
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The second wetland encountered is a soft rush dominated swale with a logging road 
through it. There is no defined channel in this part of the swale, but farther down the drainage 
there probably is. If the pipeline goes in the logging road as planned, there should be only a 
few hundred square feet of degraded wetland affected. 

A small sloping wetland in a pasture at the bottom of the slope will have to be crossed 
by the 16 inch pipelines. It is dominated by pasture grasses and weedy species such as creeping 
buttercup. The crossing width would be less than 100 feet. Near there is an upslope spring or 
pump house that supplies a neighboring house(s). There may be associated water pipes to be 
crossed. 

A finger of wetland extends into the hay field north of the paved road. It is occupied by 
grass hay species and creeping buttercups. The 16-inch pipelines would cross it where it is 
about 20 feet wide. 

The most significant wetland on the pipeline route is at the base of the hill north of the 
hay field and Highway 202. This wetland is part of a larger wetland complex with at least three 
types of cover. At the location of the crossing, the wetland is dominated by slough sedge and 
has standing water seasonally. One edge is shrub dominated, the main shrub species being 
ninebark. Elsewhere in the wetland complex (outside the construction corridor) parts are 
dominated by willows. This wetland is already crossed by one gas pipeline at the proposed 
crossing location, which was installed about 10 years or more ago. The vegetative cover has 
completely recovered, leaving no sign of the earlier disturbance. There is also an adjacent 
access road that crosses the wetland using a culvert to pass the water flow in the wetland. This 
wetland appears to be excellent habitat for amphibians and birds. The crossing length will be 
100 to 150 feet. 

5.2.1 Wetland Impacts and Mitigation 

Trenching through the wetlands will entail removing the topsoil (upper 6" to 12") and 
saving it separate from the rest of the trench contents. Trenching will probably be done with 
a trackhoe. The bottom six inches of the trench backfill will be free of rocks (native backfill 
crushed by a "padding" machine or imported fill). After the pipe section is welded, inspected, 
and tested, it will be placed on the trench padding and covered by about 12 inches of padding 
material, then backfilled to fill the trench to the level where the topsoil will be replaced. The 
total amount of backfill for all wetlands combined is expected to be about 900 cubic yards. 
Excess material will be removed from the wetland so as to maintain the original contours and 
the hydrologic regime. With the topsoil put back in place, the vegetation is expected to restore 
itself in one or two growing seasons. 

5.2.2 Wetland Permits 

The wetland fill will be permitted under the Oregon Removal-Fill Law administered by 
the Division of State Lands and under the federal Clean Water Act, Section 404, Nationwide 
Permit 12, administered by the Corps of Engineers. These permits are expected to be approved 
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within 21 days from submittal of a complete application. 

5.2.3 Wetland Delineation 

A formal delineation of the affected wetlands' boundaries will be done as part of the 
wetland permit application process. 
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APPENDIX 



United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

In reply refer to: 
1-7-97-SP-025 

Michael Hayward 

Oregon State Office 
2600 S.E. 98th Avenue, Suite 100 

Portland, Oregon 97266 
(503) 231-6179 FAX: (503) 231-6195 

Northwest Natural Gas Company 
220 NW Second A venue 
Portland, OR 97209-3991 

Dear Mr. Hayward: 

November 14, 1996 

Tl:ris is in response to your letter, dated 16 October 1996, requesting information on listed and 
proposed endangered and threatened species that may be present within the area of the Mist Gas 
Storage Project in Columbia County. The U.S. Fish and Wildlife Service (Service) received your 
letter on 17 October 1996. 

We have attached a list (Attachment A) of threatened and endangered species that may occur 
within the area of the Mist Gas Storage Project. The list fulfills the requirement of the Service · 
under section 7(c) of the Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et 
seq.). Corps of Engineers (COE) requirements under the Act are outlined in Attachment B. 

The purpose of the Act.is to provide a means whereby threatened and endangered species and the 
ecosystems on which they depend may he conserved. Under section 7(a)(l) and 7(a)(2) of the 
Act and pursuant to 50 CFR 402 et seq., COE is required to utilize their authorities to carry out 
programs which further species conservation and to determine whether projects may affect 
threatened and endangered species, and/or critical habitat. A Biological Assessment is required 
for construction projeCts (or other undertakings having similar physical impacts) which are major 
Federal actions significantly affecting the quality of the human environment as defined in NEPA 
(42 U.S.C. 4332 (2)(c)). For projects other than major construction activities, the Service 
suggests that a biological evaluation similar to the Biological Assessment be prepared to 
determine whether they may affect listed and proposed species. Recommended contents of a 
Biological Assessment are described in Attachment B, as well as 50 CFR 401.12. 

If COE determines, based on the Biological Assessment or evaluation, that threatened and 
endangered species and/or critical habitat may he affected by the project, COE is required to· 
consult with the Service following the requirements of 50 CFR 402 which implement the Act. 



Attachment A includes a list of candidate species under review for listing. The list reflects 
changes to the candidate species list published February.28, 1996, in the Federal Register 
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(Vol. 61, No. 40, 7596) and the addition of"species of concern." Candidate species have no 
protection under the Act but are included for consideratiOn as it is possible candidates could be 
listed prior to project ccimpletion. Species of concern are those taxa whose conservation status is 
of concern to the ServiCe (many previously known as Category 2 candidates}, but for 
which further information is still needed. 

If a proposed project may affect candidate species or species of concern, COE is not required to 
perform a Biological Assessment or evaluation or consult with the Service. However, the 
Service recommends addressing potential impacts to these species in order to prevent future 
conflicts. Therefore, if early evaluation of the project indicates that it is likely to adversely 
impact a candidate species or species or concern, COE may wish to request technical assistance 
from this office. 

Your interest in endangered species is appreciated. The Service encourages COE to investigate 
opportunities for incorporating conseivation of threatened and· endangered species into project 
planning processes as a means of complying with the Act. If you bave questions regarding your 
responsibilities under the Act, please contact Laura Todd at (503) 231-6179. For questions 
regarding anadromous fish, please contact National Marine Fisheries Service, 525 NE Oregon 
St., Suite 500, Portland, Oregon 97232, (503) 230-5400. All correspondence should include the 
above referenced file number. 

Attachments 
SP 025 
cc: PFO-ES 

ODFW (nongame) 
COE 

Sincerely, 

d::l:.p~~ 
StateS~sor 
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AITACHMENT A 

FEDERALLY LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES, 
CANDIDA TE SPECIES AND SPECIES OF CONCERN THAT MAY OCCUR 

IN THE AREA OF THE PROPOSED 
MIST GAS STORAGE PROJECT 

1-7-97-025 

LISJED SPECIES 11 

~ . 
Aleutian Canada goose Branta canadensis leucopareia 
Peregrine falcon Falco pereg:rinus 
Bald eagle Haliaeetus leucocephalus 
Northern spotted owl21 Strix occidentalis caurina 

£li!!fil 
Nelson's checker-mallow Sidalcea nelsoniana 

PROPOSED SPEQES' 

full 
Coho salmon (coastal)' Oncorhynchus kisutch 

Documented Messing Creek 
Documented Lundgren Creek 

Steelhead (Oregon Coast)~ Oncorhynchus mykiss 

CANDIDATE SPECIES' 

None 

T 
E 
T 

CHT 

T 

••PT 

**PT 



SPECIES OF CQNCERN 

Mammals 
White-footed vole 
Pacific fisher 
Long-eared myotis (bat)· 
Fringed myotis (bat) 
Long-legged myotis (bat) 
Yuma myotis (bat) 
Pacific western big-eared bat 

~ 
Little willow flycatcher 

Arborimus albipes 
Martes pennanli pacifica 
Myotis evotis 
Myotis thysanodes 
Myotis volans 
Myotis yumanensis 
Plecotus townsendii townsendii 

Empidonax trail/ii brewsteri 

Ascaphus truei 

Attachment A, Page 2 

Amphibians and Reptiles 
Tailed frog 
Northwestern pond turtle 
Northern red-legged frog 

Clemmys marmorata marmorata 
Rana aurora aurora 

full 
Pacific lamprey Lampetra tridentata 

~ 
Tall bugbane Cimit:ijUga elata 

(£). LJlled ENJangcru/ (1). Lbud '11itukMd (CH) - Critical Habllal luu bnn dutgnawifor thU ¥t:ies 
(PE). Pl'f1IHl#d EndanpNd (P1J-Propand 11rnaunN (PCH)- Critical Habitat luu bttn propondfor tlru :rprcles 

SpttiU o/Con«nt. Tma ..no. COfUCl'Wll/on SJQlll.l /.I of concern to lM &n1lce (Mall)' pn'Vi01Uly brown m Caugory 2 candldotu). bwtfor 
whir:hfartl-r ilflormalion 1611111 """"'-

(CF) • Candldattt: Natklnal Marlt¥ Fialwrles ~rt1i« designation/or 4n}'.JP"iU being CCNVkiertd by the ~cnuzry for fbltngfor 
~fwd""~ IP"Ws. bwt llOtyet lM subject of a f'TOIJ(:md ~le. 

•• ConnJunion with Nazlonol Mtu1n. Fulieriu &nli« ~11Ued. 

I! U. S. Dcpat11Mnl of lnlerlor, Fish o'ld Wildlife &rYi«, Allgll.SJ 20, 1994, Endmrnrrt/ and VvrawwJ WiJdltti qnd flqnq, SO CFR 17. I I 
ond /7.11. 

l! Fe#ral R.gUW t"ol. 57, No. JO. January JS. 1992, Final R11k-Crltical Habitat/or the Northem Spolud Owl 
~ Ferkral R.gukr t"ol 60, No. 1,2, July 25. 1995, PropoRd /Wk.Coho salmon 
~ Fukral R.gl.rier Vol. 61, No. lSS,A.llfillSI 9, 1996, Propo.red /Wte.Wut Coaat :Jlnlhiad 
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FEDERAL ._AGENCIES RESPONSIBILITIES UNDER SECTION!:; 7(a) and 
OF-THE ENDANGERED SPECIES ACT 

SECTION 7(a) - Consulta:tion/Conference 

ATTACHI1ENT B 
(c) 

Require.$: 1) ··Federal- agencies to utilize their authorities to carry out 
programs to conserve endangered and threatened species; · .. -

2) Consultation with FWS when a Federal action may affect a 
listed endangered O_r threatened species· to ~nsure that any action auth~rized, 
funded· or carried out by a Federal agencY is not likely to jeopardize the 
con_tinued existence of listed .species or res.ult ,in the destruction or .adverse 
m~difica~ion of Critical· Habitat. The process is initiated by the Federal 
agency aft~r they have det~rmined if their action may affect (adversely ·or 
benefi'cially)_a iist~ specieS; 8.nd · ·_ · . :· · 

3) Conference with ~S when ·a Federal action ·is likely to 
jeopardize the continued existence of a proposed species or .resµlt in 
destruCtion or· adverse modificat~on of propOsed Critical Habitat. , 

SE-~IO~ 7·{~) -- Biolo¢.cai ASsessme'nt f~r "iujor. Cons~c;:tiOn P~jects Y 
Requires Federal agencies. or. their deSiqnees to prepare 8. Biological . 
ASsessment (BA) for ~onstrilction projects ·only. The purpose of ·the BA is to. 
ident"ify .any proposed and/or list:ed.·spe~ies which are/is 1.ikely .·to be affected 
by a. construe:. tion project: The· pi:o·cess is initiated ·by a Federal agency in 

. requesting a li:-St of ."proposed ·and li.sted threatened and endangered species 
(liSt at_tached_} .. ·The BA .shQUld be comPlet~ Within.180 days af.t~ its . 

"initiation ·cor Withi.n:Su(:h.a· time perl,od' as· is :mutually agreeable).. If the ·BA 
·is '.not initiated within ·go· day$ pf receipt· of the specieS list; ·the· accuracy_ 
of the specieS list ~d be. infO.i='mally.v.erffied with our serv;ce •. ·~o 
irreversibl~. commibrierli; .of resourCeS is· to be .. made.dw;-ing the SA process which 
would .foreclo~e reasonable: and· prudeiit alternative:S to protec~ endanger~ 
species. Planning, design·,·_.ii.nd 8dmiDistratiVe aCti.ons may be taken;· howeve::-, 
no cons~ti~. may beg.in·_. . · · · •· .-

-., 
To comple·te: the .BA;· yOur·. agency or itS -designee should:. ( 1} -~onduct _an 

on- .Site inspection o·f the area· to be affected by -the proposal. which may . 
· inC:ludE!: ·a··detailed suryey of ·the·.a:rea to determine if. the species··is present 
and whether suitabl~ habitat exists for either expailding the fixisting · 
population ·.or for t><;?tential ;reintroduction 9f ·the species;- (2) reyiew . 
literature and scientific data to determine species distribution, habitat 
needs, and Other bio'l..oqi.cal requii-ements; {3) interview experts including 
·those wi.thin FWS, Nationa·l. Mlline Fisheries .Servi.Ce, State conservation · 
departments, universities, and others who may.have data·not yet published in 
scientific literature; ·(4} ·review and. analyze the effects of the propOsal on 
the spec~eS in terms of.indiViduals and populations, inCluding consideration 
of cumulative effects of·the proposal on the species and its·habitat; (5) 
analyze alterna_tive ·actions that may provide_conservation measure$ a_nd (6). 
prepare a report documenting the results, including a discussion of study 
methods used, anY·Problems encountered, and other relevant information. The 
BA.sho~ld conclude whether or not a listed or proposed species will be 
affected. . Upon completioil, the report should be forwarded to our Portland 
·Office. 

' !/ . 
A con::tn.ct ten project (of" othef" ut'ldertlkfng ·h.Jvfng stat 1.:Jf" phy.;fe:J I i"'PJCU) ""'eh ts ·,. INl.,jof" feder.:J 1 

· -·- .action stgn1Ffcant1y •ffect1ng the qu,;i11ty of the tuun envt~nt .a:;; ~ferred-to fn NEPA-+42 u.s,.c. 
• 4332.(2)c). On projects othv th.:Jn cionstrteti~. ft. ts su9911stcd t:Mt • btol09fc:i1 -•1u~ttGt:. s1a11•,. to 

the btob.itCJ I as.sessmrJflt be undertlhn to ~senoe -$peetcs tnf1IHI~ by the Erd•ngered Species~· 



August 5, 1996 

Michael Hayward 
Northwest Natural Gas Co. 
220 NW Second Ave. 
Portland, OR 97209-3991 

Dear Mr. Hayward: 

NATURAL 

HERITAGE 

PROGRAM 

We have conducted a data system search for rare. threatened and endangered plant and animal 
records for your project near Mist (T6N, R5W, Sections 10, 11, 14, 15, 22-24, 26 and 27. · 

Six records were noted within a two-mile radius of your project and are included on the enclosed 
computer printout. A key to the fields is also included. In addition to the coho salmon listed on 
the printout, the National Marine Fisheries Service recently designated the steelhead (Oregon 
Coast) as proposed threatened. The range for this population includes the Nehalem River and its 
tributaries. 

Please remember that the lack of rare element infonnation from a given area does not mean. that 
there are no significant elements there, only that there is no infonnation known to us from the 
site. To assure that there are no important elements present, you should inventory the site, at the 
appropriate season. 

This data is confidential and for the specific purposes of your project and is not to be 
distributed. 

Please call if you should have any questions. 

Sincerely, 

Jn,~ L"0Jt«->-
Connie Levesque 
Data Services Assistant 

encl: invoice 

A COOPERATIVE 
PROJECT Of, 

N/1:.I 
cwww•w:y. 
"' 001<>0• 

821SE14th Avenue 
Portland, Oregon 97214 
(503} 731-3070 
FAX (503} 230-9639 



Output.fed fonn 

KEY TO PRINTOUT 

NAME AND COMMON NAME: The scientific and common name of the species. 
EO.CODE (clement occurrence code): Unique Heritage Program code for this occwn:ncc. The first 10 characters arc 

the code for the species, and the last 3 are the occurrence number. 
COUNTY(S): Ccun1y namo(s) 
QUAD NAMES: Name oflhe USGS 1<>p<>graphic quadrangle map(s) where !he record;,; mapped. 
PHYSJOGRAP!IlC PROVINCE: Code for physiographic province. CR-coast Range, WV•WiJJunettc Valley, 

KM"'Klamath Mountains, WC= West slope and crest of the C1sc1dcs, EC•East slope of the Cascades, 
BM-<Jchoco. Blue and Wallowa Mts., BR•Basin and Range, HP-High Lava Plains, OU-owyhcc uplands, 
CB-Cclwnbia Basin. 

T-R-S: Township, Range and Section, with township first, range second and section third (a space appears between 
range and section). 004S029E 32 • Townshlp 45, Range 29E, Section 32. Fractional townships and ranges 
arc fiJrtbc:r defined in the T ·R COMMENTS field 

T-R COMMENTS: Fnctioml rownships and ranges, listed in decimal form 
T·R-S COMMENTS: Comments relating to township, range or scction(s), e.g. SE4NE4 or SENE•SE 1/4 of the 

NE 114. 
LASTOBS: Last rq>Ort<d sighting dale, in lhe fonn YYYY-MM-DD 
FIRST OBS: First reported sighting date for this occurrcncc in the form YYYY-MM-DD 
LAT: latitude, North 
LONG: longitude, West 
QUADCODE: Heritage Program code for lhe USGS topo map 
FED STATUS: US Fish and Wildlife Service status. LE= listed codangcml. LT=listed throatcncd. PE or PT-proposed 

codangcml or throatcncd. C-candidale for listing with enough information available for listing, SOC"'SpCCies 
ofconccm. 

STATE STATUS: For animals, Or.goo Dcpanmcnt offish and Wildlife S!atus; LE•listed codangcml. PE-proposed 
cndangc::rcd. PT-proposed threatened, SC or C=scmitivc-aitical, SV or V-scnsitivc-vulncrablc, SP or 
P--scnsitive peripheral or naturally rare, SU or U•scnsitivc-undctcnnincd. For plants, Oregon Dcparuncnt of 
Agriculture status; LE•lisled codangcml. LT•listed threatened, C-candidale. 

SIZE: in acres, whole numbers. O=unlcnown 
MINELEV: Minimum elevation, in feet 
MAXELEV: Maximum elevation in feet. 
SURVEYSI'IE: Lendmuk name or field survey ruunc 
DIRECTIONS: Site name and direction to site 
DESCRIPTION: Habitat information, e.g. aspect, slope, soils, associated species, community type, etc. 
EO-DATA= Species and population biology· numbers, age, nesting success, vigor, phcnology, disease, pollinators, etc. 
EOTYPE: For animals, type of occurr=, e.g. roost, ocst, etc. 
COMMENTS: Miac:dlaneous comments 
ANNUALOBSERVATIONS: Sumnwyofycarlyobscrvations 
OWNER: federal, state, private, etc. 
MANAGED AREA: BLM district, USFS Forest, Private Prcscrvc, etc. 
MANAGE COMM: Comments on how the site is managed. 
PROT COMM (Protection Comments): Comments regarding protcctibility and threats. 
BEST SOURCE: Best source of infonnation for this occurrcncc. 
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NAME: RANA AURORA AURORA 
COMMON NAME: NORTHERN RED•LEGGED FROG 

EO·CQ)E: AAABH010Z1•170 
COUNTY(s): COLLllBIA 

QUAD NAMES: MARSHLAND 
PHYSIOGRAPHIC PROV: CR 

T·R·S: 006N005U 11 
T·R CCM!ENTS: 

T·R·S COMMENTS: 
SURVEYSITE: 

LAST OBS: 1993 
FIRST OBS: 1976·08 

LAT: 460130tl 
LONG: 1Z31545U 

QUADCCDE: 461Z313 

DIRECTIONS: TRIBUTARY TO NEHALEM RIVER NEAR VERNONIA 
DESCRIPTION: SMALL, COLD ClEAR STREAM WEAR AJ.OER MITH S\DtD AllD LADY FERN 

FED STATUS: SOC 

STATE STATUS: SU 
SIZE: 

HINELEV (feet): 650 
HAXEL~ (Feet): 

PRECISION: M 

EO·OATA: 1993: SPECIES OBSERVED DURING SPOTTED FROG SURVEY. 1976: 1 FROG OBSERVED (ORIGINALLY IOENTIFIED AS R. 
PRETIOSA) 

EOTYPE: 

CCHIENTS: OBSERVER: J. MERZANICH; H.llAYES 
ANNUAL OBSERVATION: 

OJNER: 
MANAGED AREA: 

MANAGE COMM: 
PROT COMM: 

BEST SOORCE: KAYES, MARC P. 1994. aJRREMT STATUS OF THE SPOTTED FROG UI WESTERN OR. FINAL REPORT TO CDAI 

NAME: ONCORHYNCHUS KISUTCH 
CCMMON NAME: COHO SALMON (OREGON ~TAL RUIS) 

EO·COOE: AFCHA02D33•757 LAST OBS: FED STATUS: PT 
COUHTYCs): CLATSOP FIRST OBS; STATE STATUS: SC 

TILLAMOOK 
COLUMBIA 

QUAD NAMES: NEHALEM LAT: SIZE: 
FOLEY PEAK 
COOK CREEK 

ROGERS PEAK 
ELSI£ 
VINEMAPLE 
SAGER CREEK 
BIRlENFELD 

MARSHLAND 
PITTSBURG 
BAKER POINT 
VERNONIA 
SOll\PSTONE LAKE 
HAMLET 

PHYSIOGRAPHIC PROV: CR LONG: MINELEV <FeetJ: 
T·R·S: QUADCCDE: 451Z368 HAXELEV (feet): 

451Z367 

451Z366 
4512365 
451Z375 
451Z385 
451Z384 
4512383 
461Z313 
4512382: 
451Z381 
451Z37Z 

451Z377 
451Z376 

T-R CCJllEllTS: 

T•R·S COllEITS: PRECISION: 

51..aVEYSITE: NEHALEM RIVER 
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DIRECTIONS: NEHALEM RIVER. FROM ITS CONLUENCE WITH THE PACIFIC UPSTREAM TO ITS CONFLUENCE WITH ROCK CIEEK NEAR THE 
TOYM OF VERNONIA. INCLUDES THE N. FORK NEHALEM UPSTREAM TO ITS CONFLUENCE WITH FALL CREEK AND THE LCMER 
SALMONBERRY RIVER. 

DESCRIPTION: 
ED-DATA: 

EDTYPE: REARING · fish 
CCMIENTS: DISTRIBUTION INFORMATION USED IN THIS EOR WAS DERIVED FRO« DRAFT OOFW MAPS GENERATED AND DISTRIBUTED IN 

1995. UNLESS SPECIFIC DATA EXISTS IN THE EOOATA FIELD, THE INFORMATION PROVIDED REPRESENTS THE •BEST 
PROFESSIONAL Jtl>GEMENT• ON BEHALF OF COFV'S DISTRICT FISHERIES BIOLOGIST. THE PRESENCE OF COHO IN 
DESCRIBED AREAS SllClJLD BE CONSIDERED UNDOCUMENTED BUT AS HAVING A POTENTIAL OF BEING PRESENT. 

AHNUAL OBSERVATION: 
DMNER: PRIVATE; STATE 

HAHAGEO AREA: TILLAMOOK STATE FOREST 
CLATSOP STATE FOREST 

HAHAGE COMM: 
PRDT COMM: 

BEST SCURCE: WEBER, WALT. COFW DISTRICT FISHERIES BIOLOGIST. COUJIBIA REGION. 

MAME: ONCORHYNCHUS KISUTCH 
COIM:lN NAME: COHO SALMON (OllEGOH COASTAL RUNS) 

EO·CODE: AFCHA02033•792 LAST DBS: 
COJNTY(a): COLUMBIA FIRST 08S: 

QUAD NAMES: MARSHLAND 
PHYSIOGRAPHIC PROV: CR 

T·R·S: 
T•R CCllMENTS: 

T·R·S CCWIENTS: 
~VEYSITE: BEAVER CREEK 

LAT: 
LONG: 

CIUADCODE: 4612313 

FED STATUS: PT 
STATE STATUS: SC 

SIZE: 
MINELEV (feet): 
14AXELEV (Feet): 

PRECISION: 

DIRECTIONS: BEAVER CREEK. FROM ITS COHFLUENCE WITH THE NEHALEM RIVER AT MILE 66, UPSTREAM TO THE S"'4 Of SEC 34, T7N, 
R5W. 

DESCRIPTION: 
ED-DATA: 

EOTYPE: SPAliRllNG & REARING • fish 
COMMENTS: DISTRIBUTION INFORMATION USED IN THIS EOR WAS DERIVED FRCM DRAFT COFW MAPS GENERATED AHO DISTRIBUTED IN 

1995. UNLESS SPECIFIC DATA EXISTS IN THE ECOATA FIELD, THE INFORMATION PROVIDED REPRESENTS THE •BEST 
PROFESSIONAL JUDGEMENT• ON BEHALF Of COFV'S DISTRICT FISHERIES BIOLOGIST. THE PRESENCE OF COHO IN 
DESCRIBED AREAS SHOOLD BE CONSIDERED UNDOClllENTEt> BUT AS HAVING A POTENTIAL OF BEING PRESENT. 

ANNUAL 08SERVATJON: 
DMNER: PRIVATE 

MANAGED AREA: 
MANAGE COMM: 

PROT COMM: 
BEST sa.JRCE: WEBER, WALT. ODFW DISTRICT FISHERIES BIOLOGIST. COLllllIA REGION. 

NAME: ONCORHYNCHUS KISUTCH 
CCMION IWIE: COtlO SALMON (OREGOH COASTAL RUNS) 

EO·CCXIE: AFCHA02033*793 LAST OBS: 
COONTT(a): COl.l.ltBIA 

QUAD NAMES: BIRICENFELD 
MARSHLAND 

PHYSIOGltAPHIC PROV: CR 

T·R-S: 

T·R COMMENTS: 

FIRST OIS: 
LAT: 

LONG: 
QUADCOOE: 4512383 

4612313 

FED STATUS: PT 
STATE STATUS: SC 

SIZE: 

MINELEV (Feet): 
MAXELEV (Feet): 

T-R-S COllENTS: PRECISION: 
~VEYSITE: CAI.VIN CIEEK 
DIRECTIONS: CALVIN CREEK. FRCM ITS CONFLUENCE WITH THE NEHALEM RIVER NEAR RIVERMILE 70.5, UPSTREAM TO THE NW4IN4 OF 

SEC 3, T5N, R5W. 
DESCRIPTION: 

ED-DATA: 
EDTYPE: SPMAIJNG & REARING · fish 

CQllEMTS: DISTRIBUTION INFORMATION USED JN THIS EOR WAS DERIVED FRO! DRAFT OOFW MAPS GENERATED AND DISTRllUTEt> IN 
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~ANNUAL OBSERVATION: 

1995. UNLESS SPECIFIC DATA EXISTS IN THE Ea>ATA FJELD, THE INFORMATION PROVIDED REPRESENTS THE •BEST 
PROFESSIONAL JlDGEMENT• ON BEHALF Of a>FW'S DISTRICT FISHERIES BIOLOGIST. THE PRESENCE OF COHO IN 
DESCRIBED AREAS SHOULD BE CONSIDERED UNOOCLMENTED BUT AS HAVING A POTENTIAL Of BEING PRESENT. 

OWNER: PRIVATE 
MANAGED AREA: 

MANAGE CCMM: 
PROT CCMI: 

BEST SOJRCE: WEBER, MALT. ODFW DISTRICT FISHERIES BIOLOGIST. COLUMBIA REGION. 

NAME: ONCORHYNCJIJS KISUTCK 
CCMIOH NAME: COHO SALMON (OREGON COASTAL RUNS) 

EO·CXXIE: AFCHA02033•794 LAST OBS: 
COUNTY(S): COLUMBIA 

QUAD NAMES: MARSHLAND 
PNYSIOGRAPHIC PROV: CR 

T·R·S: 
T·R COMMENTS: 

T·R·S COMMENTS: 
SURVEYSITE: LINDGREN CREEX 

FIRST OBS: 
LAT: 

LONG: 
QUADCODE: 4612313 

FED ST A TUS: PT 
STATE STATUS: SC 

SIZE: 
MINElEV (feet): 
MAXELEV (feet): 

PRECISION: 

DIRECTIONS: LINDGREN CREEK. FROM ITS CONFLUENCE WITH THE NEHALEM RIVER NEAR RIVERMILE 71.S, UPSTREAM TO THE N\14 OF 
SEC 35, T7N, R5W. 

DEstlTPTION: 
EO·DATA: 

EOTYPE: SPAWNING I REARING • fish 
COMMENTS: DISTRIBUTION INFORMATION USED IN THIS EOR WAS DERIVED FRCll DRAn a>FW MAPS GENERATED AND DISTRIBUTED IN 

1995. UNLESS SPECIFIC DATA EXISTS JN TNE Ea>ATA FIELD, THE INFORMATION PROVIDED REPRESENTS THE •BEST 
PROFESSICIW. Jl.DGSENT• ON BEHALF OF a>FW'S DISTRICT FISHERIES llOLDGIST. THE PRESENCE Of COllD IN 
DESCRllED AREAS SHOULD BE CONSIDERED UNOOQJMENTED BUT AS HAVING A POTENTIAL OF BEING PRESENT. LINDGREN 
CREEK IS INCLl.l>ED JN CDF\l'S STRATIFIED RANDa4 5'AWNING SURVEY PROGRAM. 

I.. ANNUAL OBSERVATION: 
~ OWNER: PRIVATE 

MANAGED AREA: 
MANAGE CCM4: 

PROT CCM4: 
BEST SCURCE: WEBER, WALT. CDFll DlSTRICT FISHERIES BIOLOGIST. COL"'8JA REGION. 

NAME: ONCDRKTIICHUS t::ISUTCH 
COIMDN NAME: COHO SAUIJN (OREGON COASTAL RUNS) 

EO·CODE: AFCKA02033•795 LAST OBS: 1993 
COJNTYCsJ: COLUMBIA 

QUAD NAMES: BIRICENFELD 

PITTSBURG 
CLATSICMIE 

PKYSIOGRAPKIC PROV: CR 
T-R-S: 

T-R Cat!ENTS: 
T-R-S Cat4ENTS: 

SURVEYSITE: tESSING CREEK 

FIRST OBS: 
LAT: 

LONG: 
QUAOCODE: 4512383 

4512382 
4612312 

FED STATUS: PT 
STATE STATUS: SC 

SIZE: 

MINELEV (feet): 
MAXElEV (feet): 

PRECISION: 

DIRECTIC»IS: MESSING CREEX. FRCll ITS CONFWENCE WJTN THE NEHALEM RIVER llEAR THE TOWN Of MIST, UPSTREAM TO llEADWATERS 
IN THE 1N4 SEC 6, T6N, RSW. INCllDES LUNDGREN Cfl:EEIC. 

DESCRIPTION: 
ED-DATA: 1993: (l)fll SURVEYED 0.8 MILES OF MESSING CREEK AND OBSERVED A PEAX Df 6 FISK <»I 12-07. 1993: OOFW 

SURVEYED 0.9 MILES Of LUllDGREN AND GENERATED AM ESTIMATED SPAWNING DENSITY Of 0.82 FISH/KILE. 

EOTYPE: 5'MllJNG ' RWillG - fish 
Cat4ENTS: DISTRIBUTIC»I INFORMATION USED IN THIS EOR WAS DERIVED FRO! DRAFT CDFW MAPS GENERATED AND DISTRIBUTED IN 

1995. UNLESS SPECIFIC DATA EXISTS IN THE ECDATA FIELD, THE INFORMATION PROVIDED REPRESENTS THE "BEST 
PROFESSIONAL Jtl>GEMENT• ON BEHALF OF OOFll'S DISTRICT FISHERIES BIOLOGIST. THE PRESENCE OF COHO IN 
DESCRIBED AREAS SHaJLD BE CONSIDERED lJNDOCl.lllENTEO BUT AS MAYING A POTENTIAL Of BEING PRESENT. MESSING 
CREEK IS JNCLl.l>ED IN CDFW'S STANDARD ANNUAL SPAWNIMG SURVEY PROGRAM. 
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ANNUAL 08SERVATJON: 
OWNER: PRIVATE 

HAHAGED AREA: 
IWIAGE CQ4M: 

PROT COMH: 
BEST SOJRCE: IJEBER, WALT. ODFM DISTRICT FISHERIES BIOLOGIST. COLl.l481A REGION. 

6 Records l lsted. 
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UNITED STATES DEPARTMENT OF COJlllMERCE 
National Oceanic and Atm0$ph&rie Admini&U'ation 
NATION.Al M>.ll!NE f\SHEllES SWICE 
EN\'llONM'f.Nl.-.l & TfC:HNICAl SEaV!CtS OMSION 
52.) NE O••go~ Sll'•a 
10K llANO, ct.EGON 97232·17J7 

March 11, 1997 

Mr. Dave Every 
Dames & Moore 

·,. 
... _,, 

-. :.:.:~~£ 

SOC Market Place Tower 
2025 First Avenue 
Seattle, 'Washington 96121 

Re: Species List Request 
Nehalem River 

Dear Mr. Every: 

........ 

for a Pipeline Crossing over the 

The National Marine Fisheries Service tNMFSl has revie~ed your 
February 19, 1997, facsimile to Ben Meyer requesting a list of 
threatened and endangered species for a pipeline crossing over 
the Nehalem River. 

we have enclosed lists of those anadromous fish species that are 
listed as endangered or threatened wider the Endangered Species 
Act (ESA·l , those that are proposed for listing, and those that 
are candidates for listing. This inventory includes only 
anadromous species under NMFS' jurisdiction that occur in the 
Pacific Northwest. The U.S. Fish and Wildlife Service should 
be ·conta."cted regarding the presence of species falling under" its 
jurisdiction. 

Available infol;'TYl.ii.tion indicates that no listed species or their 
designated critical habitat occur in the project area. In 
addition, there are two species proposed for listing present 
in the proposed action area, the Oregon Coast coho salmon 
(Oncorhynchus kisutchl and the Oregon Coast steelhead (0. 
mykiss) . 

Three oe the se~en anad.romous fish species that are pres~ntly 
candidates for listing under the ESA are known to be present 
in the proposed action area; these species are the chinook salmon 
{0. tshawytscha) , chum salmon (0. keta) and the sea-run cutthroat 
trout {O. clarki clarki) . It is important to note that 
candidates for listing have no status under the ESA. 

Once a candidate is proposed for listing, or is listed, a 
conference or consultation ma.y be required. ~lease refer 
to the ESA section 7 implementing regulations, SO CFR. Part 
402, for information on t~e conference and consultation proceSs. 
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This letter constitutes the required notification of the presence 
of any Federally listed threatened or endangered species or 
critical habitat under NMFS 1 jurisdiction in the permit area that 
may be affected by the proposed project (Appendix A to Part 330, 
Section c,.13{5) (i)). If you ha~e further questions, please 
contact B~n Meyer of my staff at (503) 230-5506. 

Enclosure 

Sincer ly, 

_, ~ 
Elizabeth Holmes Gaar 
Habitat Program Director 
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~GERED, THREATENED, PROPOSED, AND CANDIDATE SPECIES 
trnl;>BR NATIONAL MARnm FISHERJ:BS SERVICE JURISDICTION 

TB'.AT OCCUR IN OREGON, WASHINGTON AND IDAHO 

Listed Sp8cies 
• 

Snake River Sockeye Salmon 
Snake River Fall Chinook Salmon 
Snake Riv~r Spring/Summer 

Chinook Salmon 
Umpqua River cutthroat Trout 

Proposed for Listing 
' 

(The following ESUal 
Steelheadi 

Kla"4lth Mountains Province 
Lower Columbia River 
Upper Columbia River 
Oregon Coast 
Snak~ River Basin 

oncorhyr.zchus nerka 
o. tshawytscha. 

O. tshawytscha 
O. clarki clarki 

O. mykiss 

Coho Salmon o. kisutch 
s. O~egon/N. California Coast 
Oregon Coast 

Candidatef for Listing 

(al1 Northwest atocks cf th• following) 

Chinook S~lmon 
Chum Salmon 
Sockeye S4lmon 
Sea-run cutthroat Trout 

(t:ha foll~wing BSUa) 

O. tshawytscha 
O. ket;.a 
o. nerka 
o. clarki clarki 

Middle Columbia River SLeelhead 0. mykiss 
Lower Col~mhia River/SW Washington 

Coas~ Coho Salmon o. kisutch 
Puget Sourid/Strait of Georgia 

Coastl Coho Salmon o. kisutch 
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EXHIBIT C 

COLUMBIA COUNTY 
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SCENIC RESOURCES 

Dt:FINITICN: 

scenic areas are defined in the Statewide Goals and GJidelines as "lands that 
are valued for their aesthetic ai;ipearanc:e•. H::Mever, this is a very broad 
definition which could be applied to many resouroes in the Qlo.nty. · · ·
resources include: larv:ls used for agricultural or foxest use that are defined 
as open ~· ecologically or scientifically significant natural araas7 water 
areas an:! ""tlarv:ls, historic structw:es 1 potential an:! oppi:owd federal wild 
and scenic waterways and State scenic wate.cways; and certain fish and wildlife 
areas and habitat. Many ocmnunity recreational facilities in the Clounty could 
also qualify as scenic areas under this definition. 'I'herefore, the sites 
inventoried here are only those whose value is derived primarily fi:an their 
aesthetic features rather than sites where scenic quality may only be part of 
its overall value. 

l.OCATION: 

Generally, the open rural character Of the land is of scenic value in Coluubia 
County. Peaks, river valleys, falls, tidal flats, and other features form a 
di verse scenic landscape. Over eighty percent of the land is timbered. 
Fannl.ard stretch through these forested areas alon;i the river Yalleys and 
create patches of pleasant pastoral settinQ"s. centers of rural activity, 
wh.idl have remained for the n¥lSt part unchanged in recent history, dot the 
County. Shallow lakes, marshes, an::l sloughs remain in the ancient floodplain 
of the Cblunt>ia River. Like a m:>Saic, these features contrast am ccmpliment 
each ·other, creating a varied landscape which is visually attractive. 1 

muNl'Y SCENIC RESOURCES: 

SCE2iIC SITES 

1. BEAVER CREEK FALLS 
I<>cat1on: TIN, R4W, Sl2, SEV4 
Q:Jill~: Beautiful natural falls in narrow creek valley 
()lant ey: l acre 
Pfu Designation: 1'1>"'8t-oonservation 

2. CAICUS CREEK FALLS 
location: T6N, R3W, 520, SWl/4 
Quality: 
privately 
maple. 

A scenic 105 foot falls in a wild stream surrounded by 
owned timber lands of secord growth alder, fir, cedar, and 

QJantity: 1 acre 
Plan Designation: Forest-oonservatj_o'l 
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3. U.VA CREEK FALLS 
Location; T6N, R4W, 524, NEl/ 4 
Qualit~: Falls on Lava Cceek over 100 feet high, this site is sut"
rounde by privately owned timber lands. N:J coad access is presently 
available to the falls. 
()Jantit~: 1 acre 
Plan DeSlgnation: Forest-conservation 

4. CI:ATSKANIE RIVER - APIARY FALIS 1.'0 CAlOJS CREEK 
rocation: T6N, R3w, S4, 5, ana 9 aii! TIN, R3W, 832 i=.rr .... 
Quality: A wild, deep gocge on the Clatskanie River win:!irg tllrOUgn 
a lirge second growtll Douglas Fir far:est. '!his is one af-elt few 
ranainirg roadless river _.,ts in the northern coast range';-
Plan Oesignatioo: Forest-conservatioo , ·, ,., 0 

s. SCAProNIA Rl'JCREATIOO srm 
U>cation: T4N, R3W, s16 SEl/4 
Q.Jal1 t~: Classified an:! managed by the Bureau of Land Management as 
a class I Visual Resource ~nt (VRM) area. Only natural. eoolog
ical dlanges and very limited management activities are al.l.owed in 
Class I areas. 
Q.Jantity: 20 acres inclu:les a buffer zone around the 2 acre site. 
Plan Designatioo: Forest COnservation 

SlATE IJESIGNATED SCENIC HIGHWAYS 

6. Hwy. 30 between Daer Island and Rainier 

7. Hwy. 47 between the wasnirgton COUnty Line an:l Treharne an:! between 
Pittsburg and Clatskanie. 

SCENIC VIEWS 

8. wayside north of Rainier on Hwy. 30 

9. Wayside north of Rainier on Old Columbia River Highway 

POTENrIAL OCllFLICTIN3 USES: 
~· 

,. 

POtential OOntlicts for these i:esouroes are activities whlcll dog~ their \ ~0,: aesthetic appearanoe. 'lhese activities inclu:le: clear-cutting, road' "'1Ud- \, 
irg, an:! the oooversioo of lacge amJUnts of agricultural, forest, ana other / •' 
resouroe lan:!s to nigh density residential develop11ent. "'" ""' 

EXnOIIC, SOCIAL, ENVIRONMENTAL, AND ENERGY CCllSEQUENCES: 

Visually, the blanket of green forestland stretching over the hills of the 
region is a valuable social resource for the County. fbWeVer, timber re
sources are also eoonanically valuable. They provide jobs, contribute tax 
dollars, an:i SUp(X>rt local service industries. Curtailment of timber activ
ities to retain the aesthetic quality of the resource could decrease t.~e 
inccme C"eceived by the County fro:n this resource. Presently, small acreages 
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of timber are being retained along State scenic highways to pceset"Ve visual 
appearances. 

The County has taken a number of 11 buil t and camiitted" exceptions to the 
density level in certain areas, sane of which fall alorg the identified scenic 
highways. The exceptions will allow a higher rural density in these areas 
than allowed on surrouroirg larrls. While it is possible that this density 
increase may charge the general Scenic quality of the area, it is unlikely 
that it will degrade it. 'lhe areas az:e small in =-rison to the lai:ge 
acreages of surroundirg i:esouroe laM which az:e :r.oned Primary Agricultw:e 
(PA-38), Primary Forest (PF-76), an:! Forest l!gricultw:e (FA-19). If higher 
density developnent wez:e not allowed in the az:eas, landowners may experience 
extreme econc:mic aoo social hardships because of lost opportunities. 

~t of the areas inventoried are on public property but carcus Creek Falls, 
Lava Creek Falls, ard the Clatskanie River:--Apiacy Falls to car:cus Creek az:e 
pz:esently umeveloped privately held scenic resources. 'lhez:e is no present 
public access to these areas. COnsequently, their social value is limited. 
lbwever, these scenic sites could potentially be mcrle m:>re accessible to the 
public in the future. Fbr example, a trail system could be developed up 
carcus Creek to care us Creek Falls aoo Lava Creek Falls, assumirg an easement 
along the creeks can first be obtained fron the landowners. Potential also 
exists to connect these scenic sites with a 280 acre tract of County-owned 
lard situated within 1/2 mile of both falls. 'lhe falls az:e raz:e features 
whose value lies primarily in their aesthetic appearance. All.CM'ing con
flicting uses could have serious social and envirorunental consequences. 
However, negative ecxxianic consequences will be felt if current timber opera
tions are severely restricted. In order to encourage private landowners to 
allow access to these sites, the county has chosen to place relatively few 
limits on conflictirg uses. 'lllus, while the county has restricted residential 
developnent on these sites, it has not prohibited ccmnercial forestry. catr 
mercial focestcy would impact the laOO surrowrlirg the falls an:l river, but 
would not eliminate the scenic values of the falls and river themselves. The 
impact of ccmnercial forestry will also be short tenn because of reforestation 
requirements. 

FINDIOOS: 

'lhese scenic features have been identified an:! presented to alert citizens an:! 
officials of their significance. Protectirg this view quality in t:h9 OOUnty 
is socially and possibly envho11111entally beneficial. However, vim often 
encxnpass large aroounts of land arxi general restrictions placed to preserve a 
certain view could have both negative econcmic am social consequences for the 
citizens of COlumbia county. 'lberefore, measures need to address and protect 
_certain qualities of the area. scenic features in C.Oluubia COUnty generally 
lie within areas zoned fot" agricultural a.rd forest uses. Scenic quality will 
be protected by retaining the general low density of the area. In addition, 
lan:::I use activities aloll'J Class I streams, includirg those identified as 
scenic sites, are restricted by the Riparian Area 01Jerlay zone and the Forest 
Practices Act. Additional restrictions are unneeded and would be counter
productive because the larrlowner might react by further limiting public access 
or refusirg to grant public access. 
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SCENIC SITES, VIEWS, AND HIGHWAYS 

GClAL: 

To protect and enhance the aesthetic value of scenic resources in Colunbia 
COunty. 

IDLICIE:s: It is the policy of the O:lunty to: 
--· ..... ;: " -, :·~·,,·. . t-r. ' - - , . -·· _, -.'r:::i!i:: 

1. Protect and enhance the aesthetic ~ of scenic ,.,,_ 'ln the 
COunty through the use of low density i:esidential stardarda, natural 
resource related overlay zones, aOO COUnty enoouragement. 

2. Examine and encourage the use of voluntary tools and ~ to 
make carcus creek, lava creek, ard Beaver creek Falls accessible to 
the public. Avoid additional mandatory restrictions on private 
property to encourage landowners• cooperation. 

3. SUJ;port the designation of scenic corridors by Federal and state land 
management -ncies for land under their jurisdiction. 
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SCENIC WATERWAYS 

There are no designated scenic waterways in COlunbia County. 'lhe Nehalem 
River has been identified by the federal goverrment and the Oregon State Parks 
Division as a potential scenic waterway. While the County recognizes the 
Federal an::l State designation, we do oot endorse or adopt the Nehalem River as 
a potential scenic waterway. 

POLICIES: It is the policy of the County to: 

1. Participate in the Federal and State scenic waterways dosignation 
process and to apply the Goal 5 rule if, and when, the NehalEID River 
is designated as a scenic waterway. 
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Clatsop County Comprehensive Plan 
Goals and Policies 

June 1994 

Prepared by 
Clatsop County Department of 

Planning and Development 

EXHIBIT D 

Asterisks • and •• will be seen throughout this document. These represent where 
amendments were made by •Ordinance 83-17, dated September 30, 1983 and by 
••Ordinance 84-9, dated May 23, 1984. For full review of these Ordinances contact the 
Clatsop County Department of Planning and Development. 
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Goal 5 - Open Spaces, Scenic & Historic Areas and Natural Resources 

To conserve open space and protect natural and scenic resources. 

Mineral and Aggregate Resources* 

To protect and ensure appropriate use of mineral and aggregate resources of the county, 
while minimizing any adverse effects of mining and processing upon surrounding land uses. 

Policies 

1. The County shall protect significant mineral and aggregate resources consistent with 
Statewide Planning Goal 5 and the process for complying with the Goal specified in 
Oregon Administrative Rules Chapter 660, Division 16. 

2. In making a decision whether to protect a significant mineral or aggregate site from 
conflicting uses, the County shall recognize that Goal 5 requires the protection of 
natural resources for future generations, and that the requirements of other applicable 
Statewide Planning Goals must be considered in any analysis of conflicting uses. 

3. The County shall maintain an inventory of mineral and aggregate resources sites. 
The Comprehensive Plan inventory shall consist of three parts: 

a. An inventory of "significant sites" identified through the Goal 5 process as 
important resources that will be protected from conflicting uses; 

b. AJl inventory of "potential sites" for which sufficient information concerning the 
location, quality, and quantity of a resource site is not adequate so as to allow 
the County to make a determination of significance; 

c. An inventory of "other srtes" for which available information demonstrates that 
the srte is not a significant resource to be protected. 

4. The location of a mineral or aggregate resource shall be identified as the srte of a 
recoverable source of material. A resource site may consist of all or portions of a 
parcel, and may comprise contiguous parcels in different ownerships. Identification 
of a resource site need not include mineral and aggregate reserves that are 
irrevocable committed to other land uses which are incompatible with surface mining. 
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5. For an aggregate site to be determined significant, the resource must meet Oregon 
Department of Transportation specifications for concrete aggregate rock. It is the 
County's policy to protect the highest quality rock for future use. 

6. For an aggregate site to be determined significant, the site must possess a minimum 
of 250K cubic yards of minable reserves. It is the policy of the County to protect a 
variety of large reserves in order to serve the regional market. 

7. The significance of non-aggregate mineral resources shall be judged on a case-by
case basis, taking into account information concerning the commercial or industrial 
use of the resource, as well as the relative quality and relative abundance of the 
resource wrthin at least the County. 

B. Because material source srtes owned or controlled by municipal, County or state 
government agencies have been acquired for the purpose of maintaining the public 
road system, and collectively form a network of great importance, the County shall 
deem such sites presumptively significant. Such sites shall be analyzed along with 
other significant sites to establish the appropriate level of protection from conflicting 
uses. 

9. The County shall recognize existing surface mining operations as significant 
resources pursuant to Goal 5, and shall allow existing operations to continue for two 
(2) years without conforming to the performance standards in the zoning ordinance. 
Expansion beyond the limits of an existing site shall be in accordance with County 
zoning regulations. 

1 O. The scope of an existing or "grandfathered" aggregate operations shall be 
established by: 

a. Authorization by a County land use approval; or 
b. l}Je extent of the area disturbed by mining on the effective date of this 

ordinance; or 
c. The continuous pursuit of a specific mining plan by an operator for not less 

than five years. 

11. In order to maintain the right to continue an existing surface mining operation and 
bring the County's inventory of mineral and aggregate resources into compliance with 
Goal 5, an analysis of economic, social, environmental and energy (ESEE) 
consequences performed for an existing site shall only consider the consequences 
of poterrtial conflicting uses upon current or future operations, and the consequences 
of mine expansion on existing or potential conflicting uses. 

12. Sites on the "other sites" inventory shall not be protected pursuant to Goal 5. 
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13. For sites on the "potential sites" inventory, the County shall review available 
information about mineral and aggregate resources, and if the information is 
sufficient, determine the site to be significant when one of the following conditions 
exists: 

a. As part of the next scheduled periodic review; 
b. When a landowner or operator submits information concerning the potential 

significance of a resource site and requests a Comprehensive Plan 
amendment; 

c. When resolution of the status of a potential resource is necessary to advance 
another planning objective. 

14. For each site determined to be significant, the County shall complete the remainder 
of the Goal 5 process of identifying conflicting uses, analyzing the ESEE 
consequences of the conflicting use(s), and designating a level of protection from 
conflicting uses. II the final decision concerning the site is to fully preserve or 
partially protect the resource from conflicting uses, the site shall be zoned with the 
Mineral and Aggregate Resources Overlay. 

15. When analyzing the ESEE consequences of potential conflicts between a significant 
mineral or aggregate resource and another significant Goal 5 resource, the County 
shall consider the protection program adopted for the conflicting resource. Conflicts 
with other natural resources shall not be the basis for mining restrictions unless the 
County has included the conflicting resource on the inventory of significant Goal 5 
resources, and adopted a resource protection program. 

16. The County may consider the eflects of surface mining operations on public roads 
and traffic. Consideration may include review of proposed routes, site dislances at 
access points, roadway width and alignment, and level of service. The County may 
impose conditions or restrictions directly related to the impact created by surface 
mining; Flowever, any conditions or restrictions shall not be approval crrteria, and 
shall be applied uniformly to all road users in a manner consistent with the County's 
transportation plan. 

17. In order to approve surface mining at a site zoned for exclusive farm or forestry use, 
the County shall find, as part of the ESEE analysis, that the proposed activity will not 
(1) force a significant change in, or significantiy increase the cost of, accepted 
farming or forestry practices on surrounding lands, and (2) will not significantly 
increase fire hazard or significantly increase fire suppression costs or significantly 
increase risks to fire suppression personnel. 

18. The County shall not independently apply the Mineral and Aggregate Resources 
Overlay to land within another County, or within a city or its urban growth boundary. 
The County shall seek to ensure protection of significant sites where the impact area 
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surrounding the resource extends across jurisdictional boundaries through 
cooperative agreements with another County or a city. 

19. The County shall require increased setbacks, insulation, screening, or similar 
measures as conditions of approval for any new conflicting use within an impact area 
surrounding a mineral or aggregate resource site when such measures are deemed 
necessary to resolve conflicts identified in a site-specific Goal 5 analysis. 

20. The County may establish and impose conditions on operation of a surface mine 
when deemed necessary as a result of a site-specific Goal 5 analysis. Where such 
conditions conflict with criteria and standards in the Mineral and . l\Qgregate 
Resources Overlay,. the conditions developed through the Goal 6 analysis shall 
control. 

21. Iv; part of the ESEE analysis and decision on the level of protection to be afforded 
significant mineral and aggregate resource sites, the County shall determine the 
appropriate post-mining use of the site. 

22. The County recognizes the jurisdiction of the Department of Geology and Mineral 
Industries for the purpose of the mined land reclamation pursuant to ORS 517. 750 
to 517.900 and the rules adopted thereunder. 

23. Unless specifically determined on a case-by-case basis, it shall be the policy of the 
County, pursuant to ORS 517.830(3), that DOGAMI delay its final decision on 
approval of a reclamation plan and issuance of an operating permit, as those terms 
are defined by statute and administrative rule, until all issues concerning local land 
use approval have been adjudicated by the County. 

24. No surface mining or processing activity, as defined by the zoning ordinance, shall 
commence without land use approval from the County, and approval of a reclamation 
plan an~ issuance of an operating permit by DOGAMI. 

25. Land shall not be rezoned to remove the Mineral and Aggregate Resources Overlay 
until the mineral or aggregate resource is depleted, and the site has been reclaimed. 

Energy Sources 

1. Development shall not be allowed to impair the feasibility of potential wind generating 
facilities at sites identified as appropriate for such generation. 

2. The County will rely on state and federal permitting processes to govern the location 
of low-head hydro projects and to resolve any conflicts that may result from such 
projects. 
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3. Clatsop County shall apply the Goal 5 Adm1rnstrat1ve Rule to oil, gas, nuclear, and 
large-scale hydro that are proposed in the future.• 

4. If and when the City of Astoria intends on constructing a hydroelectric facility at the 
Youngs River Falls site, Clatsop County shall, in cooperation with the City of Astoria, 
apply the Goal 5 Administrative Rule.• 

Scenic Sites 

1. Should the Knappa Gorge at Big Creek site be placed on Boise Cascade's five year 
timber management plan, the County and Boise Cascade will develop a program to 
resolve the conflicts. between timber harvesting and the site's scenic values. 

2. The State Department of Forestry shall notify the County of any proposal to change 
a scenic conservancy designation for sites listed in the Comprehensive Plan as 
having scenic values. Any designation change by the Department of Forestry shall 
be preceded by a full evaluation under the Goal #5 Administrative Rule. 

Fish and Wildlife Areas and Habitats 

1. To ensure that future development does not unduly conflict with Major Big Game 
Range, the County shall: 

a. designate the majority of its timber lands F-80; 
b. require that review and conditional uses in the F-38 and AF-20 zone be 

allowed only if they are found to be consistent with the maintenance of big 
game range; 

c. require that review and conditional uses in the F-38 and AF-20' zone be 
subject to clustering and siting criteria; 

d. submit proposed review and conditional use applications to the Oregon 
DBpartment of Fish and Wildlife for their comments on consistency with Major 
Big Game habitat and recommendations on appropriate siting criteria to 
minimize any conflicts; and 

e. submit all proposed Plan and zone changes of land zoned F-80, F-38, and AF-
20 to a more intensive use zone to the Oregon Department of Fish and Wildlife 
for a determination of possible conflicts with big game habitat requirements. 
If the Department iden~fied conflicts, the County will consider 
recommendations for resolving these conflicts. 

2. To ensure that future development does not unduly conflict with Peripheral Big Game 
Range, the County shall: 

a. require that review and conditional uses in the AF-20 zone be allowed only if 
they are found to be consistent with the maintenance of big game range; 
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b. require that review of conditional uses in the AF-20 zone be subject to 
clustering and siting criteria; 

c. submit proposed review and conditional use applications to the Oregon 
Department of Fish and Wildlife tor their comments on consistency with 
Peripheral Big Game Range and recommendations on appropriate siting 
criteria to minimize any conflict; and 

d. submit all proposed plan and zone changes at land zoned AF-20 to the 
Oregon department of Fish and Wildlife tor a determination of possible 
conflicts with big game· habitat requirements. If the Department identifies 
conflicts, the County will consider recommendations for resolving these 
conflicts. · · · · · , 

:."':~; > ' ' '. 

3. The County shall rely on strict enforcement of the Oregon Forest Practices Act to 
protect riparian vegetation along Class I streams and lakes, and Class II streams 
affecting Class I streams, from potential adverse affects of forest practices. 

4. Ta protect riparian vegetation along streams and lakes not covered by the Forest 
Practices Act the County shall require a setback for non-water dependent uses. 

5. The County shall rely on the State Department of Water Resources to insure that 
minimum stream flow standards required for the maintenance of fish habitat are 
developed and implemented. 

6. Building permit applications, where a stream is proposed as the water source, shall 
be accompanied by a water right permit. 

7. The County shall rely on the Division at State Lands' permit process, under the Fill 
and Removal Law, to insure that proposed stream alterations such as1 bridges, 
channelization, or filling do not adversely affect the stream's integrity or its value as 
fish habitat 

B. New deVelopments shall not restrict existing public access to rivers, streams, or 
lakes. New developments are encouraged to provide additional public access to 
rivers, streams and lakes where such access is consistent with the area's 
environmental characteristics. 

9. The County shall submit all proposals with a potential for substantial impaci cin 
identified Columbian White-tall deer habitat (e.g. subdivision, dredge material 
disposal, industrial development, and land clearing of more than one acre) to the 
Oregon Department al Fish and Wildlife and the U.S. Fish & Wildlife for their 
determination of conflicts. If either agency identifies conflicts and makes 
recommendations for resolving these conflicts, the County shall implement those 
recommendations to the maximum extent feasible, consistent with other land use 
planning requirements. It in the future subpopulation of the Columbia White-tailed 
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deer. are located which are not within identified essential habitat. the County will 
consider recommendations for protection of these areas to the extent feasible 
consistent with other land use planning requirements including but not limited to the 
Goal 5 Administrative Rule.* 

10. The County will establish a procedure for protecting sensitive nesting sites from 
incompatible uses and activities. 

11. The County will require that any additional rural residential development at River 
Ranch be clustered on the more northerly portion of the site. The County will 
implement other measures recommended to it, by the Oregon Depanment of Fish 
and Wildlife and the U.S. Fish & Wildlife Service, for minimizing the impact of 
additional rural residential development on Columbian White-tail deer.• -

12. Clatsop County shall rely upon the Forest Practices Act and any supplemental 
agreements between the Fish and Wildlife Commission and the Board of Forestry to 
protect critical wildlife habitat sites.* 

Wetlands 

1. The County will protect identified significant freshwater wetlands, for which no 
confiicting uses have been identified, from incompatible uses. 

2. A ten acre site within Wetland Site 6 shall be provided for gravel extraction. 

3. The following requirements shall apply to Wetland Site 7 (which also contains white
tail deer habitat). 

a. All industrial development shall be located north of the railroad right-of-way. 
The area between the railroad right-of-way and U.S. Highway 30 shall be 
designated for protection of its wetland characteristics. 

b. Development of land adjacent to Driscoll Slough shall be carried out in a way 
that will minimize the alteration of riparian vegetation, degradation of water 
quality and stream sedimentation. Proposed development will be evaluated 
against the Department of Fish and Wildlife's management objectives of 
maintaining vegetative cover, panicularly riparian vegetation, and the 
maintenance of corridors that provide for deer movement between habitat 
areas. Construction of a bridge or other transportation access across the 
slough shall be the minimum necessary to accomplish the project. Piling is 
preferred to filling for any access corridor across Driscoll Slough. 

c. Industrial development on the eastern portion of the site shall be designed to 
minimize or avoid the removal of riparian vegetation along Westport Slough. 
Riparian vegetation removal shall be permitted where direct access to the 
water is required. 
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d. Filling of the site shall not be permitted until a specific development proposal 
has been reviewed and approved by the County. 

Natural Areas 

1 . Significant natural and scientific areas and scenic sites should be set aside for 
preservation and managed so as to protect the unique characteristics of the area. 

2. The County will cooperate with appropriate State and Federal agencies and private 
groups to ensure that examples of the lull range of Oregon's natural ecosystem are 
preserved for future study and enjoyment. 

3. A 1 /4 acre site, located on the portion of Onion Peak designated Natural, shall be 
reserved for a potential radio transmission facility. The siting and placement of such 
a facility shall minimize impacts on the area's natural qualities. 

4. The Natural designation for Sugar Loaf Mountain shall not affect the continued 
operating and maintenance of the radio transmitter facility located there. 

Water Resources and Watersheds 

1. The County will cooperate and coordinate with State and Federal agencies in 
assuring the maximum beneficial use of ail water areas in the County. 

2. The County will coordinate its actions with water quality planning and implementation 
activities carried out by such state agencies as the Department of Environmental 
Quality, the Soil and Water Conservation Commission, the Department of Forestry, 
and the Department of Water Resources. ' 

3. Where municipalities or water districts have identified possible conflicts between 
forest management practices and the maintenance of the integrity of their watershed, 
the County encourages these to work with the Northwest Region Forest Practices 
Committee in the development of amendments to the Oregon Forest Practices Act 
that will provide needed modification and protection of state licensed water supply 
systems. 

4. The County encourages the development of community dock facilities rather than 
individual piers or docks. 

5. As information becomes available, Clatsop County shall apply Goal 5 Administrative 
Rules to the 14 identified watersheds and the small or minor watersheds identified 
in this element.* 
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GOAL 

POLICIES 
It shall be the policy of the Columbia Counly Parks loo 

1. Establish and maintain the Park Advis<lry Commission, in addili(Jn lcl regular 

adviscJry duties, draft. public parks plans l<l aid in meeting the recrealiclnal needs 

,,f the peclple of Columbia County and its visitors. 

2. Recognize hW1ling and fishing as recreational activities wbcb shc,uld be 

maintained and supported. 

3. Develop regional parks, in conjunction with the cities and lclcal civic groups. 

4. Designate county parks as a "Ctlunly Park", "Cclunly Fclresl", <Jr "Ct>unly 

Fclrest-Park". 

Pr<lperly designated as a Cclunly Park shall be managed f(Jr recreational use, and 

subject l<-l the use c>f the CcJmmunily Service-Recrealicinal Zoning Designalic_Jn. 

Property designated as a C<lrmty Forest shall be managed for prclduclion ()f 
forest prc>ducts subject lcl PF-76 Zclning Designalitln, with all pr(>Ceeds elf the 

sale l(l go lo the Foresl Parks & Recreali<ln Department for operalicln, 

maintenance and or acquisili(Jll <lf park properly. 

Properly designated as a Ctlllllly Forest-Park shall be managed for cc)mbined 

recreali<Jnal use, and fc>resl prt>ducls with all proceeds <Jf the sale lo gc) le> the 
Fclrcsl Parks & Recrealit>n Deparlmcnl fc,r <lpcralicin, maintenance and <lr 

acquisili(lll c>f park pr<>perly. 

Colun1bia County Park Master Plan Revision 4/12195 Page 1 

I 



COLUMBIA COUNTY PARKS MASTER PLAN 
APRIL 12, 1995 

5. Recognize that Columbia County Parks have the potential lo play a valuable role 
in county economic development. 

6. Encourage and aid increased use of parks by nearby metropolitan populations. 

7. Continue lo seek fund~, d~lopment and expansion for existing parks, as well 

as the creation of new parks and pedestrian/bicycle trails. 

8. Maintain, operate and develop county parks in compliance with the Americans 

with Disabilities Act, county and stale health guidelines. 

9. Plan and establish a Parks lnforrnalion Plan. Activities such as wind surfing, 
canoeing, boating, fishing and bird watching, as well as camping and day-use, 

should be included in local.and regional maps and informational brochures or 

other media. 

10. Inventory and list potential recreation sites within the county lo determine 

future recreational opportunities. Included in this would be the development of 
hi.king/equestrian overland trails, bike/pedestrian trails or lanes, and a Columbia 

River canoe trail within Columbia County. 

11. Acknowledge the need for a major slate park along the Columbia River, in 

Columbia Counly, and oHer support and cooperation in making a slale park a 

reality. 

12. Encourage communities within the county and the County Planning 
Commission, lo plan for long lerm recreation and open spaces in future 

developments. (Columbia County Subdivision and Partitioning Ordinance, 
Section 914 B) 

13. Recognize existing songbird, game and non-game bird watching areas and strive 

le) preserve and enhance wet lands within present and future park lands. 

14. Lt>cale and identify areas of histclric significance. 
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LIST OF COUNTY PARKS, FORESTS. 
FORESTS/PARKS & BOAT DOCK FACILffiES 

BEAVER BOAT RAMP 

BEAVER FALLS PARK 

BIG EDDY PARK 

CAMP WILKERSON FOREST-PARK 

CARCUS CREEK FOREST 

CARCUS CREEK PARK 

FISHER PARK 

GILBERT RIVER BOAT RAMP 

GILBERT RIVER DOCKS 

HUDSON-PARCHER PARK 

j.j. COLLINS MEMORIAL PARK 

LAUREL BEACH PARK 

NEHALEM RIVER WAYSIDE PARK 

PRESCOTT BEACH PARK 

SCAPONIA PARK 

SCAPPOOSE AIRPORT PARK 
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COUNTY PARKS, FORESTS, 
FORESTS/PARKS & BOAT DOCK FACILffiES 

The County operales and mainlains sixteen (16) parks, forests, foresl-parks and boat 
dock facilities. Five of the County parks have resident managers who collect fees, 

maintain facilities and patrol the parks lo insure safe, comfortable conditions for park 

users. Reservations during summer months at these parks are encouraged due lo 

increased seasonal use. Reservations can be made with park managers. 

RESIDENT MANAGED COUNTY PARKS 

!. Big Eddy Park 

Located on Nehalem Highway 47 in the Vernonia area, this nine acre 

park has large, grassy lawn areas bordered by groves of Douglas Fir, 
Western Red Cedar and Alder trees on two sides. The rest of the park is 

bordered by the Nehalem River, a swift flowing waterway that allows 
fishing and boating activities for park users. 

In addition, this park oHers picnic tables and cooking grills, parking, a 

hard surface boat ramp, restroom facilities, lent camping, recreational 

vehicle sites with water and electrical hc,ok-ups, firewclcld, playground 

equipment, and a sanitary dump station. Big Eddy serves local, metro and 

interstate lravelers. 

2. Camp Wilkerson Park 

Tbs 280 acre park is localed on Apiary Road. A small amount of old
growth forest as well as large second growth Douglas Fir, Western Red 
Cedar, Grand Fir and Alder trees grow in a deep forest selling. The park 
has a log lodge with kitchen facilities, restroom/shower building and 
Adirondack camp shelters scattered throughout the woods. T raJs, a 

recreatic)n field, parking and a small rustic building suitable for meetings, 

make Wilkersc)n a popular park for large groups. 
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The park serves local and metro users as well as Southwest Washington 
groups. Tent camping or camping in the camp shelters throughout the 
year is encouraged. 

3. H udson-Parcher Park 

The park consists of 27 acres with wooded picnic and camping areas, and 
open playing fields for baseball and other field games. It is situated on 
Larson Road, across from Rainier High School and grade school 
C()mplex. It serves local residents and interstate travelers. 

Restrooms/showers, a log building with cooking facilities, tent and 
recreational vehicle camping with electric, sewer and waler hook-ups, 

parking, firew,loJ and playground equipment are available. 

4. Prescott Beach Park 

A large sandy beach near the town of Prescott, adjacent lo Trojan Power 

Plant, the park accommodates the physically disabled by providing 
handicapped access lo restrooms, picnic sheller, tables and grills, parking 

and fishing access to the Columbia River. T wenly day-use sites with tables 
and grills and parking areas make public access lo the shore convenient 

for all users. 

5. Scappoose Airport Park 

Located near the city of Scappoose and adjacent. to the Scappoose 

Airport, this two-acre park offers recreational vehicle hook-ups with 

electric, water, sewer, sanitary dump station, cooking grills, a small 

playground area, tent spaces, picnic area and restroom/shower facilities. 

Fire W<lc)d is available. 

Airptlrl Park serves a population of highway recreational vehicle users and 

bicyclists. L.n:al residents use the picnic and playground area. 
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NON-RESIDENT COUNTY PARKS 

l. Laurel Beach Park 

A day-use picnic and parking area near the Columbia River, the park is 

used by fishermen and families. 

2. Scaponia Park 

A roadside park located five miles Soulheasl of Highway 47 on the 
Scappoose-Vernonia Road. Water and restrooms, campsites with picnic 

tables and grills are available. It senres metro, local and interstate travelers 
and hnnters. 

COUNTY BOAT DOCK FACILITIES 

l. Beaver Boat Ram.p 

Located on Highway 30 on the wesl side of the ciiy of Claiskanie, the 
park has reslrooms, picnic tables, cooking grills, boat ramp and boat 

docks and a landscaped parking area. 

2. J.J. Collins Memorial Marine Park 

The park is located on "Coon Island", a 23 acre island in Multnomah 
Channel, near Scappoose. A 1-1/2 mile hiking lrail winds aboul the 
perimeter of the island allowing access lo campsites cqmplete with picnic 

tables and grills for picnicking or camping. A C(lvered picnic shelter, 

reslro<Jm facilities and memorial site are situated near the east float 

facility. Transient floats for boating use are located on both the eastern 

and weslern shores <Jf the park. 

The park remains in natural slate with nalive cottonwood and willow 

lrccs, grasses and blackberries in abundance. Deer, raccoon, beaver, 

ducks, Canadian geese, and the rare Purple Marlin can be seen <>n the 

island. The park can be reached by boat only. 
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3. Courthouse Docks 

This facility provides ffi(lOrage for Colwnbia river boaters access to the 

City of St. Helens. 

4. Gilbert River Boat Ramp 

Located on Sauvie Island, the facility bas restrooms, boat ramp, boarding 
floats and parking avail.able. One-fourth (1/4) of a mile south, on the 
Gilbert River, is the Gilbert River transient docks, which accommodate 

boaters needing lie-up space. 

UNDEVELOPED COUNTY PARKS 

Park designated properlies, owned by Columbia County, which are undeveloped: 

1. Beaver Falls Park 

Approximately 30 acres on Beaver Creek on Beaver Falls Road in the 

Clatskanie-Delena area. 

2. Carcus Creek Park 

52.9 acres of timber land, located in Section 20, on a tributary of Carcus 
Creek, in the hills Southwest of Swede T,,wn Road near Clatskanie. 
There is no public access. 

3. Fisher Park 

Nine undeveloped acres near Scappoose on Fisher Creek near Airport 

Park. 
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4. Nehalem R;ver Wayside 

One-half acre along Highway 47 and the Nehalem R;ver approximately 
one mile North of Big Eddy Park. 

COUNTY FOREST 

l. Carcus Creek Forest 

240 acres localed in Section 19, Township 6 North, Range 3 Wesl, 
WM, Columbia County, Oregon. 

2. Apply Valley Forest 

71 acres localed in N 1/2 NE 1/4, Section 3, Township 3 North, Range 
2 West, WM, Columbia Connly, Oregon. 

COUNTY FOREST-PARK 

1. No listings under the Forest-Park designalion al lhls lime. 

OTHER COUNTY FACILITIES 

I. Goble Boal Ramp - Goble. Access lo the Columbia R;ver 

2. Johnson's Boat Ramp - Scappoose. Access lo Multnomah Channel 
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PUBLIC & PRIVATE RECREATIONAL FACILITIES 

(Recreational facilities owned and operated either privately or by different agencies in 

Columbia County.) 

1. Airporl Park - Vernonia (City) 

2. Anderson Park - Vernonia (City) 

3. Banks-Vernonia Linear Park (Oregon State Parks) 

4. Bay Porl Marina - St. Helens (Porl of St. Helens) 

5. Boise-Cascade Park - St. Helens (private) 

6. Clatskanie City Park - Clatskanie (Clatskanie Park and Recreation 
District) 

7. Dibblee Point Beach - Rainier (State) 

8. Gunners Lake - Chapman (Cavenham) 

9. Hawkins Park - V emonia (City) 

10. Jones Beach - Clatskanie (Port of St. Helens) 

11. Vernonia Lake Park - Vernonia (City) 

12. Mayger Boal Ramp - Mayger (Stale Game Commission} 

13. Oak Island Ramp - Sauvie Island (Stale Game Commission) 

14. Rainier City Park - Rainier (City) 

15. St. Helens City Parks - St. Helens (City 

16. St. Helens Golf Course - Warren (private) 

17. Sunset Wayside area (State owned and operated) 

18. Vernonia Golf Course - Vernonia (private) 

19. Willow Bar (Stale Game Commission) 

2(). Trojan Nuclear Power Planl Park (private) 
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RECREATIONAL VEHICLE AND CAMPING FACILffiES OWNED AND 
OPERATED BY cmES WITHIN COLUMBIA COUNTY: 

OVERNIGHT USE 

* 

* 

* 

Clatskanie 

Clatskanie City Park offers four, full-service RV sites, wilh additional waler and 

electric sites available. Restrooms, with showers for campers at the swimming 

pool nearby, picnic areas with grills, a gazebo with electrical outlets, picnic 

shelters, and covered barbecue pil, playing fields, swimming pool open only 

during summer vacation, fishing in the Clatskanie River, a horse arena, 

playgr<lund equipment and tennis courls are available. 

City of St. Helens 

McCormick Park has 50 acres developed and 22 1/2 acres undeveloped. A 

playground, picnic area with grills, two baseball diamonds, restroom and 1.1 
mile of developed workout trail with exercise slalions are available. T enl camping 

is allowed, but the park is not equipped lo supply waler to the campsites. 

Sand Island Marine Park is a 28 acre park located in the Columbia River acrllSS 

the channel from the Colwnhia Connty CcJurthouse. T ransienl moorage is 

available for boaters, tent camping1 picnic tables, grills, restrooms and a lawn 

area is available. 

Vernonia 

Airport Park, localed lwo-and-one-half miles oul of lown, adjacenl lo the 

Vernt>nia Airporl, offers camping for tents and self-contained RV's on the banks 

of the Nehalem River. 

Anders(Jn Park, in downtown Vernonia, has a resident manager. The park is 

equipped with 20 sewer, electric and water hook-up sites for RV camping. The 

park <>ffers tent camping
1 

fishing in nearby Nehalem River, horseshoe pits, 
reslrcll>ms, a hc>rse arena, cook building, and picnic and playgronnd facilities and 
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a sanitary dump slation. The Banks-Vernonia Linear lrail system uses Anderson 

Park as a lrailhead. 

Lake Park has a paved 1.8 mJe traJ which borders the 54 acre fishing lake. 
Tent camping is allowed presently, with plans for development of two more acres 

for picnic shelter, rest-rooms and camping sites. 

DAY USE 

* 
City of St. Helens 

Campbell Park consists of 6 1/2 acres with playground equipment, lwo baseball 
diamonds, restrooms, picnic shelters, four tennis courts, cooking grills and three 

horse-shoe pits. 

Civic Pride is a 2 acre park near Condon Elementary School. Playground 

equipment, picnic area with cooking grills, rest- room and waler avaJable. 

Columbia Botanical Gardens is 8.36 acres of natural area located in a former 

gravel quarry. One-half mJe of forest traJs are maintained by the City. 

Columbia View Park consists of 2 acres on the bank of the Columbia River by 
the County Courthouse. A gazebo, play-ground, picnic tables, restrooms with 

showers, and water are available. 

Godfrey Park consists of 2 acres, a playground, picuic sheller, tables, grills, 
water, horse-shoe pits and portable restrooms during summ~r use. 

Heinie Heumann Memorial Park consists of 2.12 acres with playgro\.U1d 

equipment, picnic tables and portable restrooms during summer use. 

Little League Park bas 2.69 acres on 6th Street, in two baseball diamonds. 

Trojan Nuclear Power Plant Park, six miles South of Rainier, consists of 75 

acres with two clusters of six outdoor cooking shelters equipped with electric 

sl<>ve l<>ps, electrical <Jut.lets, sinks and culling hoards. Restrooms, playing fields 
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with two backstops, four sand-volleyball courls, wilh nels and eight horse-shoe 
pits, with horse shoes, are available. 

Vernonia 

Ora Bolmeier Park is located on Louisiana Street near lhe Columbia Connly 

Museum in downtown Vernonia, with playground equipment and picnic tables. 

Hawkins Park, in downtown Vernonia, is the sile of the Rock Creek Swimming 
hole. During summer vacation a portable darn is put across Rock Creek and the 
City furnishes a lJeguard. The dam is removed when school starts in the fall. 

Clatskanie 

Jones Beach is localed on the Columbia River shoreline on land owned jointly 

by the Deparlmenl of Fish and Wildlife and the Porl of St. Helens. The Porl 

Commission is actively engaged in development of the site, with parking, 
sanitation and picnic facilities planned. The properly borders farm lands and is 

accessible by narrow connly roads. Wind surfers and fishermen use the area 

heavily and attempts are being made lo provide equal use areas for the groups. 

The economic impact in nearby Clatskanie and Westparl has been noted, as well 

as possible traffic and environmental problems that may occur. 

Rainier 

Rainier City Park is located on the Columbia River. The park has a large sandy 
beach, landscaped lawn area with picnic tables, tennis courts, restrooms, 

playground equipment, paved walking paths, and parking lot. 

Rainier City Dock, boat ramp and reslrc)c)mS near the center of the town, on the 

Columbia River. 
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OREGON RECREATION TRAILS 

The National Trails System Act of 1968 gave national recognition lo the growing 

demand for recreation trails, denoting three types of trails. The natural recreation trails 

are those located in and near urban areas where there is the greatest need. The national 

scenic trails are long distance trails with significant scenic, historic, natural and cultural 

features. These two types of trails are joined by connecting or side trails. The 

Appalachian and lhe Pacific Crest Trails were both designated as National Scenic 
Trails in 1968. The Conlinental Divide National Scenic Trail was added by Congress 
in November 1978. 

In 1971, Oregon passed lhe State's Recreation Trails System Acl. The purpose of the 
Acl was lo establish a syslem of lrails for hiking, horseback riding and bicycling. 

Additional emphasis is le) be placed upon developing trails in and connecting, highly 
scenic areas. Trails are le) be localed with the following priorities: 

1. on slate land; 

2. on other public land (with permission); and 

3. on private land (subject lo permission and restrictions). 

House Bill 1700, the "Bicycle Bill" was passed by the Legislature in 1971. This bill 
requires that not less than one percent of the funds received each year by the 

commission, or by any Cily or County from the Stale Highway Fund, shall be 
expended as necessary lo establish footpaths and bicycle trails along_ newly constructed, 
reconstructed c)r relocated highways. 

Funds received from the State Highway Fund may also be expended to maintain such 
footpaths and lrails and to establish footpaths and trails along other highways, roads 
and streets and in parks and recreation areas. Administration of lhis Acl is carried out 
by the Location Unit of the Highway Division, separate from the administration of the 
Recreations Trails System Act. 
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A Bicycle Advisory Cornmitlee composed of eight members, appointed by the 

Governor advises the Oregon Stale Highway Division in carrying out the provisions 

of the Bicycle Act. 

Four (4) recreational trail systems exist in Colwnbia Cormly: 

1. Northwest Oregon Bicycle Loop 

2. St. Helens to Colurnk. City bicycle and footpath which follows Highway 
30 route is a black-topped path about 2.6 miles long. 

3. 1.8 mile loop trail al Lake Park, Vernonia. 

4. Banks Vernonia Linear Stale Park extends 21 miles from the 
Washington County town of Banks to the Columbia County city of 
Vernonia. The properly is the former Burlington Northern Railroad 
grade which has been abandoned. The park provides trails for horseback 
riding, bicycling and biking. 

Public access is allowed only at developed traJheads. Neighbors can access 
the trail directly from their properly. 

A six-mile section within Columbia County, beginning at the trailhead, 
Anderson City Park, leads generally south and east lll the second 

lrailhead in the county, at Beaver Creek. Beaver Creek is 4 mJes south 

of Vernonia on Highway 47. It has vault toilets and parking. A pedestrian 
bridge leads lo the 15 foot-wide gravel trail. 

In W ashinglon County, Top Hill is another \railhead located at 
Horseshoe Trestle on Highway 47. 
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WILDLIFE HABITAT 

SAUYIE ISLAND 

Sauvie Island WJdlJe Management Area is a non-game wiLllJe habitat which provides 
recreational opportunities for Columbia, Multnomah, Washington and Clackamas 
Cormties. Sauvie Island lies between heavily commercial Willamette River and 

Multnomah Channel, on the South, and is bordered otherwise by the Columbia River 
and Multnomah Channel on the western end. 

The Wild!Je Management A:rea provides public duck, goose, and pheasant hunting. 
Private duck clubs area also located near the area. The island has beaches, boat ramps 

and recreational vehicle facilities. A variety of ducks, geese, herons, eagles, tundra and 

lrnrnpeler swans, more than 100 species of songbirds and migratory Sandhill cranes 

can be seen as well as the federally listed endangered Columbia White-taJed deer and 
black-taJed deer. The Deparlment of Fish and WJdlJe is aclive in promoting and 
managing Sauvie Island fish and wildlife. 

Nature Conservancy, a private non-profit group has annOWlced plans lo establish a 

428 acre wetlands area near Sauvie Island in Multnomah Cormly. Located one mile 
north of the Sauvie Island Bridge on Highway 30, the site is home for a variety of 
wildlife species, including the endangered White-taJed deer. The agency plans lo 

establish "an urban wildlife refuge, wilh emphasis on wildlife protection, outdo<lr 

education and wJdlJe viewing for the benefit of people of all ages." 
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!ROTAN NUCLEAR POWER PLANT 
' 

The Trojan Nuclear Power Plant on Highway 30, near Prescott, is owned and operated 
by Portland General Electric. The company bas attempted to alleviate the shortage of 
parks and ball fields m the county through construction of a 75 acre day-use wilderness 
park with a 29 acre lake. In addition, public access to fish-stocked lakes and ponds that 
surround the facility is provided by a one-mile loop paved trail, which also features 
interpretive nalure study posts along the trail. A birJ viewing center, handicapped 
accessible from the main parking lot near the office complex, allows public viewing of 

migrating swans, geese, ducks, eagles and other bird populations, Other animals to be 
seen there include otters, beaver, nutria, raccoons and deer. 

JONES BEACH 

The beach recreation area borders nearby protected habitat for Columbia White-tailed 
deer. Possible future expansion of the prese:nre could allow the deer access lo Columbia 

River Islands by traversing Jones Beach. This is not expected lo cause a disruption lo 

present plans for recreational uses of the area, but instead, could allow for viewing of 

the protected species by lhe public. 
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ASSESSING DEVELOPMENT 

In assessing the development of recreational sites and facilities four major problems 

anse: 

a) lack of financial resources; 

b) private ownership of vital and popular public use areas; 

c) conflicts between public access and industrial sites; and 

d) poor access lo polenlial or existing sites (i.e. Carcus Creek Park has no 
public access). 

Three techniques useful for improving the recreational development in Columbia 

County include coordination between agencies, legal and administrative actions and 

specialized financing opporlwlllies. 

AGENCY COORDINATION 

One technique for improving the recreational development is the coordination of all 

agencies engaged in recreation in the county. These agencies include the Columbia 

County Parks Commission, the State Parks Department, State Fish and Wildlife 

Commission, U.S. SoJ Conservalion Service, St. Helens Parks Department, 

Clatskanie Parks Board, the Army Corps of Engineers, the Bureau of Land 
Management and the State Marine Board, as well as private industries and school 

districts. 

Coordination with private enterprise is especially vital, considering the amount and 

location of private lands. When private facilities answer a public need, the county 

should encourage and supplement these efforts. 

Multiple use of lands and resources is an ·important factor to consider when 

determining potential recreation sites. Multiple uses of forest lands, in residential areas 

and in scho,ll systems, are ways lo create or extend recreational opportunities. 
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Some of the multiple use benefits of forest lands include open space, recreation areas, 

watershed protection, wildlife and fisheries habitat and soil protection from erosion. 

Ninety-three (93%) percent of Columbia County's fores\ lands are privately owned. 

However, these private forests are not being managed for the benefit of recreational 

activities such as campgrounds, trails and points of interest. 

The development of privately held resource lands for recreational use can lead lo 

confhcts. This possibility is especially evident regarding the sale of these lands for 
recreational homesiles. The development of these lands can create a serious threat to 

the natural resources of the county and the local economy. 

A section in Columbia County Subdivision and Partition Ordinance, Section 914 B, 
fL)r inclusion L>f parks and/<1r open areas in subdivisions or major partitions, slates the 

followingo 

"Parks. Recreation and Open Space Provisions. The 

Director or Commission may require a maximum of 5°/o of 

the gross area of such subdivision or major partition, to be 

set aside by the subdivider, for either dedication to the 

public for parks and recreation purposes or for open space 

for the common use of the owners of properties within such 

subdivision or majc)r partition. In the event open space is 

required by the Director <1r Commission, its' common use 

will be governed by a homeowners association. The 

associati<1n's principal source of hinds shall be an assessment 

levied against each dwelling uni\ or other properly which 

assessment shall be enforceable as a lien aga~t the 

properly." 

Industrial sites should be developed in a manner lhal is compatible with adjacent 

recreational opportunities. Industrial development does not mean recreational sites 

must be eliminated or destroyed. This fact is especially important in relation lo the 

Colt:arnbia River, a res<}urce that is coveted by both industry and recreation enthusiasts. 

Recreation agencies and individual enterprises can minimize the loss of recreation 

opporlwlllies if they can understand each other's needs. 
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There are twenty-six (26) schools in Columbia County. Many have playgrounds and 

school buildings (auditoriums, gymnasiums, swimming pools, etc.) which are or should 

be avaJable for community use after school hours. In Uus way, the schools play 

valuable secondary roles as indoor recreation centers. 

Civic groups have made and can continue to make, valuable contrihutions lo recreation 

opporlwlllies. Volunteers help construct, maintain and furnish materials for needed 

park improvements. With involvement in constructing and maintaining these facilities, 

pride of ownership and involvement may foster respect for the parks and facilities 

throughout the county. 

LEGAL AND ADMINISTRATIVE TECHNIQUES 

1. Leasing easements. Access to recrealic)n resources may be achieved through 

easements of leases for public entrance or use. Access easements or leases 

benefit the landowner by lowering the taxable value of this properly or by 

providing direct income. 

2. Acquiring easements. Recreation agencies may acquire easements for scenic or 

recreational development. 

3. Purchase <Jf rights. Recreation agencies may purchase the developmental rights 

of a properly. The owner may continue to use the land for its customary 

purposes but it may not be developed for a new, more intensive use. 

4. Pr<lperty exchange. It is sometimes possible to take advantage of a situation 

where an individual, company, or public agency, accepts properly owned by the 

county in exchange for land needed for a park. 

5. Donations. Individuals, groups and corporations may donate easements of land 

lo the county. These gifts, whether motivated by lax advantages, public relations 

or phJanthropy should be encouraged by publicizing both individual and public 
benefits. 

6. T ax-f<Jreclosed lands. Before any tax-foreclosed. or <>ther surplus lands are placed 

back <Jn the market, they should be examined for their p<ltenlial as a recreation 
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facility. If nol of direcl value, they may be used for exchange purposes and lax 

policies; the maintenance of open space lands may be encouraged through these 

policies. Under Oregon law, real estate values must be assessed by a method 

which takes into consideration land use plans1 including current zoning. 

FINANCING TECHNIQUES 

Federal Aid Highway Amendments of 1974 

Authorize the Secretary of T ransporlation lo make grants for the construction 

of bikeways in conjunction with highway projects. The grants are provided on a.n 

80% lo 20% basis. 

Federal Highway Adrninislralion 

Fioancial Aid, adrnioistered through Stale Highway Oeparlmenls, can be used 

for landscapiog and roadside development These funds can be used for resl and 

recreation areas for travelers. 

lnlermodal Surface T ransporlalion Efficiency Act (!STEA) 

Provides fundiog for transporlalion enhancemenl projects which go beyond 

normal or customary transportation project activities and fall into one or more 

of the f(>ll{>wing ten categories: 

* 

* 

* 

* 

* 

* 

Pr(Jvision of facilities for pedestrians and bicycles; 

Acquisition of scenic easements and scenic or histtJric sites; 

Scenic or historic highway programs; 

Landscaping and other scenic beautification; 

Historic preservation; 

Rehabilitation and operation of historic transportation buildings, 

structures, or facilities (including historic railroad facilities and canals); 
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* Preservation of abandoned railway corridors (including the conversion and 
use thereof for pedestrian or bicycle lrails); 

* Control and removal of outdoor advertising; 

* Archaeological planning and research; and 

* Mitigation of waler pollution due to highway runoff. 

Land and Waler Conservation Fund 
Federal grants are available for up lo 50% of the cos! of planning, acquisition 
and development of outdoor recreation. The fund is administered by the Oregon 
Stale Parks and Recreation Department. 

Symms National Recreational Trails Act (NRTA) Trust Fund 
Federally funded program administered by Oregon State Parks. Funds are to 
be used for the development and maintenance of recreational trails and lraJ

related projects. 

The program defines recreational trails as thoroughfares or tracks that are used 

for recreational pwposes, such as bicycling, cross country skiing, hiking, 

equestrian aclivities, jogging, backpacking and vehicular travel by motorcycle, 

four-wheeled drive or all-terrain <Jff-road vehicles. 

Campground Grant Program 

Available only in odd years, this program is funded by recreation vehicle 
registration fee revenues lo provide 50o/o match grants for acquisition, 

development and rehabilitation of county park and recreati~n sites that provide 

camping facilities. 

Maintenance Assistance Program 

Provides funds for maintenance of boating facilities. Local governments are 

encouraged lo use these funds lo enbance their existing level of maintenance and 

l<> improve the quality of maintenance provided. Funds may be used for routine 

and ordinary maintenance of boating facilities, including minor repairs. 
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Marine Facility Grant Program 

Provides frmds for conslruclion, rehabilitation and replacement of boating 

facilities. Can provide for acquisition of properly and related projects such as 

ramps, parking, potable water, sanitation, docks and other facilities for the 

convenience of the public using those boating facilities. Grants are available on 
a full grant or matching basis. 

Northwest Oregon Resource Conservation and Development {RC & D} 
A locally sponsored program serving Clatsop, Columbia, Tillamook, Washington 
and Y amhJ.1 Counties. R C & D takes problems or ideas concerning 

conservation of natural resources, economic development, development of 

human resources and environmental quality and becomes a consulting staff. 

Tlus may include people throughout the community who share their skills and 
who may know of other experts to contact. The slaH varies from prc>viding a 

sounding board for ideas developing a slep-by-step plans lo reach gc1als, or 

obtaining actual grants f<lr loans for various projects. 

RC & D can identify agencies, organizations and individuals who can assist in 

completing each step of a plan, outline sources of lechrucal assistance, and list 

possible financial sources. 

Oregon Commwllty Development Block Grant Program 

Provides assistance lo cilies and counties lo enhance the quality of life in 

Oregon. To increase business and employment opporlwllties, conserve existing 

housing supply and improve housing conditions, improve availability and 

adequacy of public facilities and lo resolve situations which. pose a serious and 

imminent threat to community health or welfare. 

Oregon Special Public Works Fund Program 
Designed lo support economic development with funds from the Oregon 

Lottery. The program provides grant and loan assistance t<l eligible 

municipalities primarily for construction, improvement and repair of facilities 

essential for supporting continuing and expanding economic activity, thereby 

providing jobs and ec<>nl>mic opporlunilies. 
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Oreg<>n State Highway Division All Terrain Vehicle Grant Program 

Funded by non-refunded fuel truces and regislralion fees from Class I, II and III 
vehicles. The purpose of the program is for acquisition, development, 

rehabilitation, maintenance, education and safely of Class I, II and Ill all 
terrain vehicle facilities. 

Oregon Tourism Alliance 

Oregon Loltery dollars used to promote and enbance tourism throughout the 
State of Oregon with a match of one-third to one-half. The grants are available 
for development of new or improvements of, existing tourism, parks, and 

recreation facilities every-other year, when the Legislature is in session. 

Syslems Development Charges 
Fees authorized by ORS 223.297-223.314 which may be imposed by local 
governments on new development for the purpc.)se of ft.Jly or partially funding 

certain capital facilities, including parks and recreation facilities. SDC's revenues 

are restricted lo use for activities related lo the acquisition and/or construction 

of capacity increasing capital facilities, and may not be used lo fund operations 

'>r maintenance fnnctions. 
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The Capital Improvement Plan for Columbia County Parks includes both long-term 
and short-term projects lo provide recreation services for Columbia County residents 

and visitors, and to provide for the increase in county population. lhe Capital 

Improvement Plan will be up-dated every two years. A broad goal system, which 
will benefit Parks now and in the future is considered in the following listing: 

Developed Parks 

1. Asburry Park 
a) Work with City of St. Helens the Columbia County Fair Board, and 

other interested parties lo develop a plan for a multi-purpose park lo meel 
current and future demands for outdoor recreation. 

Estimated cosL $25,000. 

Financial plan: A grant from Northwest Oregon Economic Alliance has 
been obtained. 

Scheduled date of project: Fiscal year 1995-96. 

2. Beaver Boal Ramp 

a) New restroom facilities l() replace the antiquated restroom located al the 

park. The current reslr<1<>m no longer meets public health requirements. 

Estimated cost: $95,955. 

Financial plan: A grant with the Stale Marine Board will be submilted 

February, 1996. 

Scheduled date of project: May, 1996. 

3. Big Eddy Park 
a) Electric and waler hook-ups to sites 10 and 14 through 23. This 

improvement will provide electric and waler h(x1k-ups lo all 34 campsites. 

Estimated cos!: $7, 700. 
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Four of the sites will be converled lo meet ADA requirement.s. 

Financial plan: Financing for this project will come from Stale or 

Federal Grants and County Parks Budget. 

Scheduled date of project: Fiscal Year 1995-96. 

b) Development of restroom/shower facilities. There is currently no shower 
facilities provided. A survey of park visitors, conducted over the past two 
years, has indicated a high demand for showers. 

Estimated cost: $135,000. 

The estimated cosl includes labor and material needed lo ccJnslrucl a 

restroom/shower facility that will meet ADA requirements. 

Financial plan: Financing for this project will come from Stale or 

Federal Grants, System Development Charges and County Parks 
Budget. 

Scheduled date of project: Fiscal Year 1995-96. 

4. Camp Wilkerson Park 
a) Frost free valves to eliminate turning waler off during freezing weather 

thereby virtually shutting the park down lo visitors. 

b) 

Estimated cost: $1,120. 

Financial plan: Financing for this project will come from the Connly 

Park Budget. 

Scheduled date of project: Fiscal Year 1995-96. 

Paved access lo area # 1 lo meet ADA requirements. 

Estimated cost: $8,000. 
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Financial plan: Financing for this project will come from the CoWlly 

Park Budget. 

Scheduled date of project: Fiscal Year 1996-97. 

c) Tree Management Program for managing diseased trees in undeveloped 

area. 

Estimated cost: $5,000. 

Financial plan: Financing for this projecl will come from the County 
Park Budget. 

Scheduled date of project: Fiscal Year 1995-96. 

5. Hudson/Parcher Park 
a) Develop seven (7) additional full hook-up RV sites to meet ADA 

requirements. Tbs projecl will meet the demand for additional RV sites 
and would help to generate additional funds. 

Estimated cos!: $14,300. 

Financial plan: Financing for th.is project will come from Stale or 

Federal Grants and County Parks Budget. 

Scheduled date of project: Fiscal Year 1996-97. 

b) Development of restroom/shower facilities lo meet ADA requirements. 

The new restroom will serve the north end of the park and within close 
approxirnily lo the seven (7) new RV sites. 

Estimated cost: $85,000. 

Financial plan: Financing for this project will come from State or 

Federal Grants and County Parks Budgel. 
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Scbeduled date of projeclo Fiscal year 1996-97. 

6. J.J. Collins Marine Park 
a) Replace old transient float on Northeast side of island with new floal. 

Estimated costo $110,953. 

Financial plano A grant from the State Marine Board will be submitted 

April 1996. 

Scheduled date of projeclo 1996-97. 

7. Prescott Beach Park 
a) Pedeshian/bike path 

Estimated costo $28,000. 

Financial plan: Financing for this project will come from State or 

Federal Grants and County Parks Budget. 

Scheduled date for projeclo Fiscal Year 1995-96. 

b) Develop 30 full hook-up campsites Overnight camping would enhance 
the park significantly and answer the demand for overnight camping along 
the Columbia River in Columbia County. 

c) 

Estimated costo $196,000. 

Financial plan: financing for this project will come from Stale or 

Federal Grants and County Parks Budget. 

Scheduled. date for project: The project is contingent on purchase of 61 

acres leased from POE. 

Handicapped fishing pier would enhance the accessibility for fishing for 
pc<)ple wilh disabilities. 
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Estimated cost: $35,000. 

Financial plan: A grant from Oregon Department of Fish and Wildlife, 
Restoration and Enhancement Program and County Parks Budget. 

Scheduled date of project: The project is contingent on purchase of 61 
acres leased from PGE. 

Undeveloped Parb 

l. Apiary Road Bike Path 
a) A feasibility study for development of a bike path linking the Banb

Vemonia Linear Trail with Highway 30 in Rainier. 

Estimated cost: $50,000. 

Financial plan: A joint grant application with Oregon Stale Parks will 
be submitted for !STEA Funds. 

Scheduled date of project: On going. 

2. Fisher Park 
a) Improve Scappoose Creek bank lo slop erosion and develop a parking 

area. 

Estimated cost: $2,000. 

Financial plan: Financing for tlns project will come from stale or federal 

grant and Parks Budget. 

Scheduled date of project: Summer, 1995-96. 

3. Bike Paths 
a) Develop pedestrian/bike paths along the following roads to enhance the 

recreali<ln (lpp<lrlunilies (lf the County. 
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1) Westlane from Hwy. 30 to Airport Park. 
2) Larson Rd. north from Hwy. 30 to Hudson/Parcher Park. 

4. Work with the Pacific Greenway in developing trails through Columbia County 
that will connect with existing trails lo Mt. Hood and the Pacific Ocean. i.e.: 
hiking/equestrian trails, bike/pedestrian trails and canoe trails. 

Future Needs 

1. Beaver Falls Park 
a) Feasibility study. 

2. Big Eddy Park 
a) Acquire additional land for expansion. 

h) More campsites. 

c) More day use areas. 

3. Camp Wilkerson Park 
a) Hiking halls. 

b) Development of plant and animal identification and viewing syslem. 

c) Obtain waler rights and plan and install a new waler control slruclure for 

existing creek. 

4. Carcus Creek Park 
a) Feasibility study. 

5. Fisher Park 
a) Feasibility study. 

6. Youth Centers 
a} Explore funding res<>urces and needs for County Y<1uth Centers. 
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7. Prescott Beach Park 
a) Possible acquisition of adjoining 87 acres of wetlands for wildlife viewing, 

canoeing and recreation. Contingent on gelling land from PGE. 

8. Scappoose Airport Park 
a) Improve existing waler system with a connection lo city waler system. 

9. Wallace Island Boat Dock Facility 
a) Development of a boat dock facility at Wallace Island (transient float and 

gangway). This project is identified in the State Marine Board's Six-Year 
Plan for 1995-97. 

CLOSING STATEMENT 

Coluinhia County is ideally situated in a "Park Belt" with a 

burgeoning population of out-of-county users nearby, that can 

provide an important economic llnpact to logging and farming 

commurcities. According to a 1988 economic llnpact study, travel 

witlun Oregon represented $58.8 million in travel expendihrres. 

Besides preserving rapidly disappearing recreational areas and 

wildlife habitat, Colurnka County parks can help to provide a 

clean, envirolllllentally sound industry to Columbia County citizens. 
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INVENTORY 
Developed Parks 

1. BEAVER BOAT RAMP 
Boarding floats - 720 sq. ft. 

2. 

Restrooms 10 ft. x 26 ft. = 160 sq. ft. 
2 picnic tables 
2 barbecues 

BIG EDDY PARK 
Restrooms 268 sq. ft. 
Nine acres 

Shop 144 sq. ft. 
Wood shed 200 sq. ft. 
45 Picnic tables 
1 Park bench 
5 signs 

18 Electric hookups 

10 Frost free valves 
9 Standard hose b;], 

34 Fire rings 
34 Campsites 

5 Barbecues 

3 dumpsters ( 1.5 yds. each) 
Boal ramp (Concrete) 3, 780 sq. ft. 

Hard surface road and parking (2,335 linear ft. 
192 Posts 

Two bedroom, One bath mobile home 980 sq. ft. 

Equipment 

Pickup 1/2 Ton 1978 Chevrolet 
212 John Deere lraclor w/mower 
2-wheel trailer 
20" rotary mower 

StJJ weed eater 

Grinder 
Wheelbarrow 
90 ft. hose 
Playground 
1 exlra baby swing seal 

2 baby swings 
2 regular swings 

1 sandbox 
2 horseshoe pits 

6 garbage cans 

Tools 
1 garden rake 

1 plastic grass rake 

5 metal grass rake 
1 flat nose shovel 

2 rormd nose shovel 

2 axe ( 1 large, 1 youth) 
1 hoe 

1 splitting maul 
1 6" rake for fire pits 

2 fire extinguisher 

I back/pack fire extinguisher 

1 pole pruner 
1 wire broom 

gas barrel w/pump-16 
2 extra reg. swing sea ts 
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I first aid kit-office I broom (res! room} 
I first aid kit-pickup I pitchfork 
1 portable 2Jway radio Yaesu VHF w/anlenna & coax cable twine 

5-gal. gas plastic can 2 hand brush cutlers 
3 sizes bells, J.D. mower extra mower blades 
2 pr. protective glasses 1 bench vise 

2 sets horseshoes I gas lantern (no glass) 
1 grease gun 

I pruning lopper 
I propane lank with burner 
I 16 ft. aluminum extension ladder 
I chain binder 
2 rival-titan electric healers 

1 bow saw 

I set wood chisels - 1/2", 3/4", I" 
] hacksaw 
I 12

11 
slanley carpenters square 

1 sledge hammer 
I contico 2611 

tool box 
1 premier model IT-371 air compressor 

3. CAMP WILKERSON PARK 
Lodge building 4,450 sq. ft. 

2 waste paper containers 

I lire pump 
I soda machine (coke) 

1 come-along 

l wrecking bar 

I electric calculator with tape 
1 telephone with reC{lrder 

1 grass sling 

I 12" file 
I sel volleyball net, poles & ball 

2 1/2 gal gas can (plastic) 
1 primus adjustable propane healer 

2 20 lb. tanks 

Adirondack camp shelters 25 @ 272 sq. ft. each 
Ahlborn Hall 864 sq. ft. 
Picnic shelters 5 @ 520 sq. ft. 
Shop 350 sq. ft. 
Two bedroom I bath Broadmore mobile home 980 sq. ft. 
Fire lank truck shelter 272 sq. ft. 
280 acres 

Equipment 

1984 Ford 4X4 pickup 
Kubota Diesel G5200 lrador 
Kubota m<>wcr deck 
utility trailer 
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I h,Jme-made harrow 
I pitchfork 

2 draw-knife 
1 push m<>wer 20" Snapper 
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2 grease guns 

4 garden rakes 

4 lawn rakes 
6 shovels 
4 flat shovel 
2 hand saws 
2 extension cord 
1 trouble light 
6 straw brooms 

4 push brooms 
1 step ladders (8 ft.) 
2 step ladders (10 ft.) 
2 double billed axes 
3 lengths hoses, 50 ft. each 
2mop 
30 garbage cans 

2 Pulaski 
2 Handie-talkie radios (2 chargers) 
1 StihJ FS86 weed eater 
2 pairs safety glasses 
2 stretchers 

1 electric screw driver (1 charger} 

4 sprinklers 
1 halogen flash light 

1 prnner 

6 3900 locks 
2 tables (Lodge) 
35 picnic tables 

1 GE refrigerator with lop freezer (lodge) 
1 large cooler (Lodge) 

1 small green refrigerator used for storage 

1 grub hoe 
5 fue extinguishers 

25 fire rings 
1 first aid kit 

I wet vac 

2 squeegees 

1 telephone recorder 

I electric stove commercial (Vulcan-Harl) 
5 barricades 

Broadmore house trailer 14X60 (1989) 
sanitary facilities 

1 pressure washer 

1 25 ft. hose & wand 
2 portable healers 

1 generator (120 volt) 
1 posl hole digger 

1 chain saw (Husqavama 51) 
1 hand pressure ptw1p 

1 electric chain saw 

parking lot 
Post 70 

4. GILBERT RIVER BOAT RAMP 
Restroom 160 sq. ft. Floats 1,530 sq. ft. 
Parking Hard surface boal ramp 

5. HUDSON/PARCHER PARK 
Post 575 1- 2 bedroom 1 bath mobile home 980 sq. ft. 
1 Wood shed 143 sq. ft. Cabin 960 sq. ft. 
Main restrooms 513 sq. ft. Upper restrooms 308 sq. ft. 
Shop 1,152 sq. ft. Day use siles 9 
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120 seal bleachers 

Equipment 
1 snow shovel 
1 propane lorch 

4 rowid shovels 
2 square shovels 
2 mauls 
2 wedges 
8 rakes, leaf 
I garden rake 

1 hoe 
1 hand sickle 
1 wheel barrow 
1 hand sickle, full size 
1 leaf remover 

2 safely glasses 
1 utility !railers 
4 electric healers 

1 Chevrolet pickup 197 4 
32 picnic tables 
15 fire rings 
l shop broom 

1 waler scraper 

11 barbecues 
18'X31' picnic sheller 
2 brooms 

I Polaroid camera {one step) 
I telephone 
I answer phone 

I gas welder 
1 goggles 
I striker 

2 diesel jerry cans 5 gal. 
I 8200 Kubota tractor 

1 grease gun 

I 212 J.D. lawn cutler 
1 handsaw 

1 tree pruner 

1 axe double blade 
1 wrench, open boxed 111 

1 wrench, open boxed 3/4" 
I machine gas (?) 

1 hench vise 
1 bench grinder 

2 pitchforks 
7 barricades 

13 permanent picnic tables 

1 wire connection crimp 

2 asphalt broom 
I 50 ft. waler hose 

5 benches 
2 garden hoses - 60 ft. 

I MTD lawnmower serial.#1A204Cl0450 
1 electric calculator with !ape 

1 picnic shelter 240 sq. ft. 
1 black and decker quick finish sander serial #4402-F 

6. LAUREL BEACH PARK 
Parking lot 
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7. ).). COLLINS MARINE PARK 
Restroom 96 sq. ft. 
floats 5,640 sq. ft. 
12 picnic tables 
7 lenl camping sites 

8. PRESCOTT BEACH PARK 
Acreage 71 
Shop 640 sq. ft. 
Restrooms 350 sq. ft. 
Horseshoe court 1 
Playground equipment 
teeters 

chmbmg loys 
3 park benches 
1 frost free valve 
9 campfire rings 
8 trash cans 

2 hoses, 50 ft. 
2 plasHc rakes 

2 first aid kits 
2 sets horseshoes 

1 4' carpenter's level 

2 shovels, one ronnd, one flat 

9. SCAPONIA PARK 
7 acres 

Restrooms 70 sq. ft. 
Parkmg lot 
picnic tables 

RV sites 

lent camp sites 

Columbia County Park Master Plan Revision 4/12/95 

picnic shelter 576 sq. ft. 
gangways 240 sq. ft. 

8 barbecue grills 

Kubota 2150 tractor/forkloader 

Picnic shelter 962 sq. ft. 
Parking lot 

Mobile home 980 sq. ft. 
swings 

4 sprffig animals 
24 picnic tables 

44 park signs 
4 standard hose b;l, 

13 barbecues 

229 posts 
2 leaf rakes 

1 small step ladder (8 step) 

1 fire exHnguisher 
2 V o!leyballs 

2 V o!leyball nets 
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10. SCAPPOOSE AIRPORT PARK 
2 acres 

shop 300 sq. ft. 
Parking lot 
3 barbecue grills 
7 RV si!es, full hookup 
lent camp sites 

Playground equipment 
2 swingsets 

6 park signs 
1 park bench 
1 pruner· 

1 leaf rake, metal 
1 push mower 

5 garbage cans 
2 fire extinguishers 

2 shovels 
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Restroom/shower 558 sq. ft. 
Mobile home 980 sq. ft. 

6 fire rings 
10 picnic tables 

sanitary dump station 

1 utility trailer 
2 horseshoe court 

2 teeter-totters 

90 posts 
2 hoses, 50 ft. 

1 hedge trimmer 
4 plastic rakes 

1 slep ladder (4 step) 
1 first aid kit 
1 weed eater 

2 healers 
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LIST OF MAPS 

COLUMBIA COUN1Y MAS1ER PARK PIAN MAPS ARE INCLUDED IN 
THE FOLLOWING ORDER, 

BEAVER BOAT RAMP 

BEAVER FALLS PARK 

BIG EDDY PARK 

CAMP WILKERSON PARK 

CARCUS CREEK FOREST 

CARCUS CREEK PARK 

FISHER PARK 

GILBERT RIVER BOAT RAMP 

GILBERT RIVER DOCKS 

HUDSON-PARCHER PARK 

J.J. COLLINS MEMORIAL PARK 

LAUREL BEACH PARK 

NEHALEM RIVER WAYSIDE PARK 

PRESCOTT BEACH PARK 

SCAPONIA PARK 

SCAPPOOSE AIRPORT PARK 
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COLUMBIA COUNTY RECREATIONAL NEEDS 

Facility Unit Supply Gross Need Net Need 

1990 2000 

Population 38,800 43,327 ' 

Camp Sites Site 94 l, 106 1,200 1,340 
Picnic Tables Table 196 654 458 512 
Swimming PoolS Pool 3 4 2 2 
Boat Ramps Ramp 23 9 ( 13) ( 12) 
Walk/Hike Trails Mile 18 148 166 178 
Biking Trails Mile 6 2 (4) (4) 
Bridle Trails Mile 2 18 18 19 
Ball Fields Field 7 JO 27 31 
Tennis Courts Court 2 14 14 16 
All Purpose Courts Court 14 15 17 
Golf Holes 18 26 11 I 5 
Neighborhood Parks Acres 48 180 157 177 
Community Parks Acres 150 210 260 300 
District Parks Acres 599 540 16 76 

•i•l'~''·.·~8' Figures in Parentheses ()Indicate an Oversupply_ 
* Projected Figure 
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COLUMBIA COUNTY, OREGON 

li'"r"di, ~lllm$ lll"ill 1Jll,. .. ,.llla>@,. !Ii<o('lllrt""""a 
i!:'lo~rn ... J. ·ci....a.· .ii.i..,~ia, !iir .. .a,., 

March 10, 1997 

Energy Facility Siting Council 
c/o Mr. Adam Bless 
Oregon Office of Energy 
625 Maria Street NE 
Salem, OR 97310 

RE: Northwest Natural Gas Company 
Calvin Creek Underground Gas Storage Project 

Dear Council Members: 

""""'• ••-~ c~,..,,,~ ~.miw ~..aG.oio ... 
......... ....... , 1@5'1 ~ .. ~~n sar .... a 

St. &~ .... ©r"i"" '!11051 
,......... ........ 15@3! 3'!11-2353 
................... !503! 3'!11-1::!51 

I understand that Northwest Natural Gas Company (NNG) proposes to expand its current 
underground gas storage facility in the Mist Field by using pools in the Calvin Creek area for gas 
storage. The project will be located in Township 6 North, Range 5 West, in parts of Sections 11, 
14, 15, 21, 22, 23, 26 and 27. 

A representative for NNG has contacted the Columbia County Forests, Parks and Recreation 
Department to determine whether the proposed storage facility will have adverse impacts on any 
"important11 recreational opportunities within five (5) miles of the site boundary for the project. I 
understand that the importance of the recreational opportunity is determined under your rules by 
considering the following factors: (I) special designation or management of the location; (2) the 
degree of demand; (3) uniqueness; ( 4) outstanding or unusual qualities; (5) availability or 
rareness; and (6) irreplaceability or irretrievability of the opportunity. (OAR 345-22-100) 

Based on these factors, to my knowledge, there are no important recreational opportunities within 
five ( 5) miles of the site boundary for the project. 

RECEIVED 
STOEL RIVES LLP 

By ~I ~-I~ -1'7 

"P•rks •nd Recreation provide the opportunity to build strong families; the foundation of• stronger society." 



Energy Facility Siting Council 
March I 0, J 997 
Page 2. 

1. Existing Facilities 

In 1993, Columbia County adopted the Columbia County Forests, Parks and Recreation Master 
Plan ("Plan"). The Plan was updated in 1995. The Plan identifies sixteen (16) county parks, 
forests, forest/parks and boat dock facilities, and another twenty (20) public and private 
recreational facilities that now provide recreational opportunities to Columbia County residents 
and visitors. Plan pp. 3 and 9. None of the identified facilities are within five (5) miles of the 
project site. 

2. Proposed Facilities 

Columbia County plans to develop bike trails at some point in the future. Preliminary plans call 
for a bike trail to be located along Highway 202 in the vicinity of the project, including the 
portion of Highway 202 that the twin 16-inch transmission lines will cross. 

However, the development of bicycle trails in this area is at least five (5) years in the future. 
According to NNG, construction of the pipeline will be concluded before the end of next year. 
Accordingly, construction activities will not have any impact on the proposed bike trail. Because 
the pipelines will be buried, they will not affect the bike trail once it is developed. 

There are no other proposed County recreational facilities within five (5) miles of the project site. 

!J· rf-JA 
Charles J. "Chuck" Ashcroft, Direct 
County Forests, Parks and Recreation 

CJ A/cm 

"Parks and Recreation provide the opportunity to build strong families; the foundation of a stronger society." 
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LONGVIEW FIBRE COMPANY 
M•I" Q•J'l~I A•or M1LLI • LONCYllW, Wa.l•IOICTO• 11133 

1-:1to-a2s-1 ssa 

~- o. Box 667 

. January 21, 1997 

Columbia County 
Land Development Services 
Courthouse 
St. Helens, OR 970Sl 

Re: Northwest Natural Gas Company 
Conditional Ose Application 

• 

Calvin Creek Gas Storage Development Project 

Dear Sir or Madam: 

As part of the development of the Calvin Creek gas storage project, 
Northwest Natural Gas Company is proposing to construct and operate 
gas pipelines and storage wellsite:s upon timberlands owned and 
operated by Longview Fibre Company. We have a long history of 
working with Northwest to successfully integrate natural gas 
exploration, storage and pipeline projects with our forestry 
operations. 

All existing and future leases, easement5, and other agreements, 
which grant or will grant Northwest Natural Gas Company the rights 
for construction .nd operation cf the project, have been or will be 
written so as to protect Longview Fibre Company's inte•ests in its 
land, timber, and fo•estry operations. 

Construction of this project will be coordinated with any Longview 
Fibre Company forestry operations . We do not expect any problems. 
Pleaae contact me if you have any questions or wish to discuss this 
matter further. 

Very truly yours, 

~/~ 
Blake S. Rowe 
.Aast. to Sr. V.P.-Timber 

bb 

cc: R. L. Hordichok, Northwest Natural Gas Company 



JAMES L. WALTERS 
CHIEF OF POLICE 

503-429-7335 OFFICE 
1..aoo-69&-n95 DISPATCH 
503-429-5141 FAX 

L VERNONIA POLICE DEPARTMENT 
919 BRIDGE STREET 
VERNONIA, OREGON 97064 

EMG911 

February 27, 1997 

Northwest Natural Gas Co. 
Attn: Tim Williamson 

Dear Mr. Williamson, 

You have informed our department of the up-coming influx of N. W. 
Natural Gas Company employees that will be in our area from July, 1997, 
through February, 1998. Your company is concerned with the impact of 
these additional people to our community and to our local law 
enforcement We feel that this will not create any problems for our 
department If problems do arise we would appreciate N. W. Natural Gas 
cooperation with resolving any issues. 

We look forward to serving you and your employees. 

James L. Walters 
Chief of Police 



COLUMBIA COUNTY 

March 7, 1997 

Northwest Natural Gas Co. 
221 NW 2nd Avenue 
Portland, Or. 97209 

Attention: 

Charlie Stinson 

SHERIFF 

PHILIP W. DERBY 

In regards to the construction in the Mist area of Columbia County 

which will be from July 1, 1997 to February, 1998. This construction 

will involve 20 people from out of state and 30 people from here in 

the state. 

I can see no reason why this project will create any adverse problems 

for local law enforcement in Columbia County. 

Sincerely 

·U/}0//. t-Vit"' 
Philip W, Derby / 
Columbia County Sheriff 
Courthouse Building 
St Helens, Or. 97051 

COLUMBIA COUNTY COURTHOUSE 

PHONES: (503) 397-2511 • (503) 397-7223 • 

• ST. HELENS, OREGON 97051 

1 (800) 696-n95 • FAX: (503) 397-7224 



MIST-BWWWl"EU> RUBAL !TRB PROTECTION DIS'lRICT 
69500 Banzer Road Mist, OR 97016 

(503)755-2710 or (503)755-0510 

February 3, 1997 

Columbia County Planning Conunission 
Courthouse 
St. Helens, Oregon 97051 

RE: NNG Calvin Creek Underground Storage Project 

Dear Commissioners, 

Mist-Birkenfeld RFPD has reviewed a proposal by Northwest Natural 
Gas Company to construct a new underground natural gas storage 
project at the Calvin Creek Storage Area in the Mist field. The 
Calvin Creek Project, and its sister project to increase the 
capacity at miller Station, will involve several 
injection/extraction wells in the district, about 4 miles of 
additional buried distribution pipeline, and addition of a large 
capacity turbine compressor at Miller Station. 

We have discussed the project with NNG representatives and are 
confident that the project has adequate personal safety features 
and, as planned, presents no unreasonable fire hazards. Fire 
prevention and detection equipment has been augmented by new fire 
suppression equipment which should control a fire incident until 
the fire department can arrive. Agreements between NNG and our 
district have helped to insure that adequate personnel and 
apparatus are available for an emergency such as might occur in 
the field or at he plant. 

Past experience has shown NNG a responsible and proactive member 
of the community. We are satisfied that effective emergency 
service can be provided under the conditions outlined in the 
proposed project. 

Please feel free to contact me at (503)755-2710 with any 
questions which you may have. 

Thank you. 



MXST-BI1IDNl!'BLD lUJRAI. FJ:RB PROTECTION DISTRICT 
69500 Banzer Road Mist, OR 97016 

(503)755-2710 or (503)755-0510 

March 10,1997 

North West Natural Gas 
Portland, Oregon 

Dear Mr. Stinson, 

We have been requested by Northwest Natural Gas, Miller Station to 
delineate our existing plan for multiple patient care and evacuation in the event of 
an incident during the expansion 
at Miller Station. 

We have a Multiple Casualty Incident Plan in place, with supplies and 
materials to support the plan. In addition to the two ambulances we field, we have 
mutual aid agreements with all the ambulance services in this county and Clatsop 
County. We 
have direct access to Life Flight and as necessary can request ambulances and 
personnel from Washington and Multnomah County agencies. In cases of extreme 
need, the Coast Guard will also transport for us. Patients transported under our 
MCI plan would go to hospitals in the Portland area, in Astoria, and in Longview, 
Washington (St. Johns in Longview is part of the Oregon ATAB program.). 

In brief, we have preplanned levels of response that depend upon the 
number of patients and the severity of their injuries. A copy of our Multiple 
Casualty Plan Grid is available upon request. 



MASS CASUALTY INCIDENT 
R11ource Requirement Grid 

The purpose of this grid is to provide guidelines for required resources under 
various conditions. Resources are grouped as: Resource A; Resource B; Resource C; and 
Resource D, respectively. These resource categories are detailed below. 

fatient Conditions: 
Number Of P•tlenta: 

. Multiple Multiple Patients, Multiple Patients • 

.. > .•.• ; Patients 1 Patient 2 or more Patients 
,.. _._ Critical Critical 

. 

3 to4 Patlenb_ J{csourcc Category "A" 

5 Patlenu ·. Resource Category "B" 

6 Potlenu• .. • · ···- ... . Resource Category "A" Resource C:ategory "C" 

7 Palleaq];< · 
.. ·"' ,- .. Resource Category "B" Resource Category "D" ; 

8 lo 14 p~/j~~ 
.. 

Resource Level "C" Resource Category "C" Resource Category "D" 

15 or ~l'atieab. ·.••••·· Resource Level "D" Resource Category ··o" Resource Category "D" 



RESOURCE CATEGORY "A": 

Number of Additional Available From: Other Resources Command Structure· 
Medic Units: to consider: 

2 Llfe Flight(s), Vernonia, Law Enforcement lncident Commander 
Clatskanie Haz-Mat Team T nagdMedical Officer 

Landing Zone Officer 

RESOURCE CATEGORY "B": 

Number of Additional Available From: Other Resources Command Structure: 
Medic Units: to consider: 

3 Life Flight(s), Vernonia, Law Enforcement Incident Commander 
ClatskWJie llaz-Mat Team Triage.lt\1edical Officer 

Landing Zone Officer 

RESOURCE CATEGORY "C": 

Number of Additional Available From: Other Resources Con1111and Structure: 
Medic Units: to consider 

4 Life Flight(s), Vernonia, Law Enforcement Incident Con1mander 
Clatskani1;1, Rainier Haz-Mat Tean1 Triage Officer 

Medical Officer 
Landing Zone Officer 
Transport Officer 

RESOURCE CATEGORY "D": 

Number of Additional Available from: Other Resources Command Structure: 
Medic Units: to consider: 

All Available Medic Life Fhght(s) and all Law Enforcement Incident Co1nmander 
Units available Emergency Haz-Mat T earn Tnage Officer 

Medical Resources, Cotmty Emergency Medical Oflicer 
Notify Cowtty Fire Chief Operations Center Landing Zone Officer 

through C-Comm Transport Officer 
lon1mun1cations Officer 
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